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Trong nhom ngdnh rdng trinh thiioc cdc tnfd'ng Dai hoc, Dia chat cotu trinh la mon hoc 
co so ky thuut nham trang hi cho sinh vital cue kien tliUc can flue! ve dm , h.it dc i d the tiep 
thu kien tilth- vd thife hdnh chuyen mon cue llnh vi/c nhi(: Co hoc dot da. Xen vd mong, Vat 
Hen xdy dung, Thuy edng, Can ham , Duong giao thong, Xdy dung dan dung vd edng nghiep, 
Thi l ong edng trinh... hoi vi dia chat Id died kien co thih quyet dinh den quy hooch, thiet 
ke, thi cong vd quail ly cue edng trinh. 

Ciion gido trinh Dia chat cong trinh nay dung cho sinh vital cue ngdnh t ong trinh thiioc 
ede trUOng Dai hoc : Thuy Loi, Giao Thong, Xdy dung... Gido trinh co the sit dung cho ca 
hoc sinh cliinlt quy vd tqi chuc. 

Viec phdn edng hien soon gido trinh nhusau : 

Dong chi Nguyen Xudn Died (Dai hoc Xdy dung Hd Noi) viet chuong 111, IV vd V. - 

Dong chi Nguyen Dinh (Dai hoc Giao tliong vein tdi Hd Noi) viet chuong I vd IX. 

Dong chi Nguyen Van Phtfong (Dai hoc Thuy Ipi) viet chuong VI, VII vd X. 

Dong chi Nguyen IIyen (Dai hoc Thuy Ipi ) viet chuong 11, VIII, chuong mat ddu vd Id 
hd hien gido trinh. 

Gido trinh da dupe tilth gid/i noi dung theo phuong chain "co ban, hien dpi, Viet Nam". 
Tny nhien, do trinh do co hqn, doi tupng mon hoc lai da dang vd phuc tap nen khong the 
f rdnh khoi cat sai sot. 

Chung tdi chan rhdnh cam on cue can bo gidng day thupc bo mon Dia chat cong trinh 
ua ede trudng: Dai hoc Xdy dung Hd Noi, Dai hoc Giao thong Hd Noi, Dai hoc Thuy Ipi 
Id dong gop nhieu y kien quy ban. 

Chung tdi mong nhdn dupe nhieu y kien cua ede can bo gidng day, ede ban sinh vien vd 
dc doe gid de cubit gido trinh ngdy edng hodn chinh hon. 


Cac tac gia 
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MODAL 


§1. DIA CHAT CONG TRINH VA NHIEM VI CCA NO 

Khi xay dung mot cong trlnh nhir mot con dudng, mot toa nha, mot chiec can, mot kenh 
dan, mot dap nubc... b mot nci nao do, deu phai xet toi : 

1. Hlnh dang, ki'ch thirbc, muc do phan cat. nguon gdc hinh thanh, xu the phat trien cua 
dia hinh.... noi dir dinh xay dung - goi la (lien kien dia mao. Didu do quyet dinh vi trl bo trl 
cat cong trlnh, hlnh dang va khoi lirpng cong trlnh, mat bang va phirong phap thi cong; 
danh gia dupe trang thai can bang dong hoc cua dia hinh. lain sang to muc do on dinh va 
du doan kha nang bien doi hinh dang dia hinh do xay dung va cac dieu kien tu nhien khac; 
nhung van db do khong chi de dam bao mot cong trlnh tlnch hop nhat ma con dam bao mot 
mbi trurong mbi ben vfrng va tot dep hon. 

2. Sir phan bo, thanh phan, tinh chat xay dung cua dat da (cirong do chiu lire, do 6n dinh, 
kha nang tham nirbc,..) va cac bien dong dia chat nhir non nep nirt ne, dirt gay... co o khu 
vtre xay dung - goi la diet! kien edit true dia chat. Dieu kien nay quyet dinh cirong do chiu 
lire ciia nen, kha nang kin nhieu, kin khong deu, mat on dinh, kha nang tham mat nude cua 
nen va do do khong die tai trpng. quy mb, ket cau ciia cong trlnh. 

3. Cac hien tirong dia chat nlnr dong dat, karst, truot lb... da hoac co kha nang xay ra b 
trong vung khi dura cb cong trlnh va sau khi cb cong trlnh; trong thirc te cac hien tupng dia 
chat nay da timg gay ra nhukg tham ho.t doi Vbi cong trlnh Do la dieu kien cue tde dun g 
dia eliat ciia vim”. 

. c 

4. Doi vbi nhung cong trlnh xay dung o trong viing cb nubc ton tai trong cac lo rbng va 
<he nut ciia dat da (nubc dubi dat), cb cac cong trlnh dan nubc va tru ntrbc mat, cong trlnh 
diai thac nirbc dubi dat, thi can phai biet thanh phan, tinh chat, quy luat van dong, sir phan 
: >6 cua nubc dubi dat... tire la phai bict dieu kien dia chat fluty van cua vung. No cho phep 
!anh gia kha nang bat lqi ciia dong tham dubi dat khi xay dung : ngap ho mong khi thi 
:ong, an mon vat lieu xay dung, gay ra hien tupng xoi ngam dubi n6n cong trlnh... 

5. Doi vbi nhung cong trlnh cb dung dat da lam vat lieu xay dung nhu cat, soi de lam cot 
ieu he tong, dat de dap dap. rai dubng... thi khong nhung phai chu y thanh phan, tinh chat 
iui cac loai dat da do ma con phai luu y tbi tru lirpng, dieu kien khai thac no... Vi rang nhung 
an d6 do se anh hirbng lbn den vice chon loai va ket cau cong trlnh, toe do thi cong, gia 
lanh cong trlnh... Do la dieu kien vat lieu vbv di/ny tai cho , hay vat lieu xay dung tu nhien. 

Nam van d6 neu tien co lien quan vbi nhau va quyet dinh di6u kien xay dung cong trlnh, 
pi chung la cac dieu kien dia chat cong trlnh ciia khu virc - dieu kien dia chat de cong 
inh dupe an toan va kinh te. 0 mbi khu vuc mbi vi trl cu the. cac dibit kien dia chat cong 
inh se khac nhau. Xiic dinh cac dieu kien do la can ho ky thuat dia chat cong trlnh. Can 
6 xay dung se van dung cac tai lieu ve dia chat cong trlnh do dc de ra ciic bien phap cong 
inh, bien phap thi cong hop ly nhat. 
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Vay dia chat cong trinh la khoa hoc dia chat chuven nghien ciiu va van dung cac tri thuc 
dia chat vao viec x&y dung cac cong trinh, cai tao ltinh th6 (thao kho, tirdi nirdc, chong tnrot 
va cac hien tupng dia chat khac) cung nlur khai thac cac mo khoang san. chon bien phap 
dam bao on dinh va sir dung binh thuong cac cong trinh cung nhir dir bao kha nang thay doi 
didu kien dia chat tu nhien dirdi tac dung cua cong trinh. Do la mot khoa hoc nay sinh do 
yeu cau cua xay dimg va khai thac lanh tho nh&m : 

1. Xac dinh cac didu kien dia chat cong trinh cua khu vuc xay dung, lira chon vi tri cung 
nhu bien phap cong trinh. 

2. Neu cac didu kien thi cong, du doan cac hien tupng dia chat trong thi cong va trong su 
dung cong trinh. 

3. Dd ra cac bien phap phong ngira va cai tao cac didu kien dia chat khong co loi. 

Thrii xua, viec xay dimg phan nhi6u dua tren kinh nghiem va true giac, vi the cong trinh 
thuemg rat lang phi va doi khi gay ra nhung tai hoa khung khiep. Ngay nay, dia chat cong trinh 
da cung cap cho chung ta nhilng hiSu biet s^u she d6 tan dung cac didu kien dia chat trong quy 
hoach, trong thiet ke, trong thi cong, trong viec bao during va keo dai tuoi tho ciia cong trinh. 
Nhung tai lieu vd dia chat cong trinh thong qua didu tra c a ban ton kern va cong phu, dupe van 
dung trong xay dung tot hay khong tuy thuoc nang Iuc. ciia nguoi can bp xay dimg. 

Hpu qua thong thuemg khi thiet ke khong xet mot each day du cac dieu kien dia chat 
c6ng trinh la gia thanh cong trinh tang len, thrii gian thi cong keo dai va nhidu truong hop 
cong trinh bi pha huy. 

Dpp Frangxcr (My) cao 60m, chan giu tren 46 trieu m 3 nuoc; mot doan dap da bi nuoc 
day lui ve ha luu tren 1 km do dat da a non bi plui huy, lam chet hon 400 nguoi, pha hoai 
khong biet bao nhidu nha cua. 

H6 chua nuoc Mondeska (Tay Ban Nha) sau khi xav dung, nuoc luon theo cac khe nut 
va hang dong ngam cua da voi a bo ho chay di, de lai mot dap be tong cao 72m, nhu mot 
“bia ky niem” sung sung giua dong song kho can. 

Mot kho lua mi bang be tong cot thep a Canada bi nghieng 27° so voi mat ph;ing nSm 
ngang do mot ben lun lech toi 8,8m, khong sir dung dupe v.v... 

Ngay nay, nhidu cong trinh kinh te va quoc phong doi hoi dp on dinh cao va lau dai, nhidu 
cong trinh do yeu cau phai xa\ dung tren vung dat yeu, thi viec nghien cuu dia chat cong 
trinh nhdm cai tao cac didu kien dia chat khong co loi, dam bao cac yeu cau cua cong trinl 
cang quan trong. F.P. Xavarenxki la nguPi co cong lorn trong viec sang lap va phat trien mor 
dia chat cong trinh da noi: “ Dieu kien dia chat cong trinh xau khong phai la didu dang so 
didu dang so la khong co du nhan thuc vd no va khong gioi dd ra nhung bien phap xu ly no”. 

Viec xay dung thanh cong tram thuy dien Svia (Lien Xo cu) la mot dSn cluing. Do bid 
ndn cong trinh se bi lun khong deu, ndn khi xay dung, nguoi ta da dat true tuabin cua nh 
may nghieng di. Sau mot thoi gian, khi lun ke't thuc, tuabin tro lai vi tri can bang dung nh' 
tfnh toan truoc. 
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§2. N0I DUNG NGHIEN CUD CUA DIA CHAT CONG TRINH 


Doi tuqng ciia dia chat cong trinh la dat da, nude dudi dat va tac dung qua lai cua dat da, 
nude dudi dat vdi nhau va vdi moi trirdng ben ngoai. Cac doi tuqng nay rat da dang va luon 
thay doi theo khong gian va thdi gian. VI vay, dia chat cong trinh nghien cuu cac noi dung 
ca ban sau : 


1. Nghien cuu dat da dung lam ndn, lam moi trudng va lam vat lidu xay dung cong trinh. 
Ndi dung chu yeu la nghien cuu sir phan bo va sap xep cua dat da, anh hudng cua ngudn 
goc, dieu kien thanh tao cung nhu moi trudng den dat da trude, trong va sau khi xay dung 
cong trinh de de ra cac phuong phap cai thien tinh chat cua dat da. 


2. Nghien cuu cac hien tuong dia chat: trupt dat, dat chay, xoi mon, karst, phong hoa...; 
tint hie’u nguyen nhan phat sinh va didu kien phat trie’n cua chung de de ra cac bien phap xur 
ly khi xay dung cac cong trinh. 


3. Nghien cuu nude dudi dat de’ kh:1c phuc cac kho khan do nude gay ra khi thi cong va 
su dung cong trinh cung nhu dung no dd phuc vu cho sinh hoat, tudi va cac nhu cau khac 
cua san xuat va doi song. 


4. Nghien cuu cac phuang phap khao sat dia chat nham tham do, danh gia cac didu kien 
dia chat cong trinh cua khu vuc duqc day du, chinh xac, nhanh chong va tiet kiem nhat. 

5. Nghien cuu dia chat cong trinh khu virc de quy hoach xay dung cong nghiep va dan 
dung, de quy hoach thuy lqi, giao thong... 

Sir phat trien cua dia chat cong trinh phu thuoc vao hai dieu kien : 

Mot la sir phat trie’n cua khoa hoc dia chat - mot nganh khoa hoc chuyen nghien cuu vd 
thanh phan, tinh chat, cau tao cung nhu licit sir phat tridn cua vo qua dat. 


Ngay nay, hau he't cac thanh tun vd khoa hoc ky thuat ddu duqc sir dung trong khoa hoc 
dia chat. Viec khoan cac ho sau hang nghin met vao long dat dd lay miu dat da nghien ciru, 
hay dua cac thiet bi, con ngudi xuong duoi sau ket hop vdi cong tac khao sat tren mat, phan 
tich anh may bay, ve tinh... da giiip cho con ngudi nam vung cau tao va tinh chat dat da d 
phan tren cua vo qua dat. Doi vdi cac ldp dat da situ co the dung cac phuomg phap dia vfit ly 
thu dia chan, trong luc, tu... dd nghien ciru. Cac thiet bi thi nghient mSu Idn, co do chinh 
<ac cao, cac thiet bi thi nghiem ngoai thirc dia ngay cang duqc sir dung rong rai dd giup cho 
riec dinh luqng cac dieu kien dia chat cong trinh sat thuc te hon. 

Hai la su phat trien cua ky thuat va quy mo xay dung da dat ra cho dia chat cong trinh 
choi luqng didu tra nghien ciru lbn va doi hoi cac tai lieu thu duqc phai co do sat thuc cao. 

Tir hai dieu kien, mot tao co sb, mot idi keo va thuc day ma dia chat cong trinh - mot 
;hoa hoc con rat non tre, da tien nhimg bude kha xa, da bao ham mbt noi dung phong phu. 
)6ng vai tro quan trong trong viec phat trien khoa hoc dia chat cong trinh la cac nha khoa 
ioc: M.M. Filatov, N.M. Gerxevanov, V.V. Xocolovxki, N.A. Xutovich, I.D. Popov, N.Ya. 
)enixov, V.A. Priklonxki, N.N. Maxlov, E.M. Xergeev, K. Terzaghi... 

O nude ta. trude Cach mang thimg Tam, phuc vu viec tim kiem va khai thac cac khoang 
an, xay dung eac cong trinh quan sir, de quoc Phap da to chirc nghien cuu vd dia chat 
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Viet Nam ngay tir nhirng nam dan x.'ttn lupc. Song, vice nghien ciru thieu he thong, thieu ke 
hoach va khoi lupng khong nhieu. nhitiu trucmg hop do tin cav hhdng cao. 

Td sau ngay giai phong mien Bac nam 195A theo nhirng ke hoach phat trien kinh tc va 
khoa hoc, khoa hoc dia chat da phat tricrn rat nhanh chong va loan dien. Nganh dia chat 
cong trinh tuy con rat non tre nhirng vrii toe do phat trien nhanh da tham gia giai quyet 
nhirng nhiem vu nang nd va phire tap cua dat nude. Chung ta da thanh cong trong vice khai 
thac cac mo sau, da khoi phuc va mo tong he thong during giao thong, nliidu can ldn nhir 
cau Thang Long, cau Tan De qua song Hong, ciu My Thuan qua song Tidn va nhieu can 
ldn khac, nhidu toa nha cao tang, nhieu tuyen dirong xuyen niii bSng during ham... Chung ta 
da hoan thanh xir ly ndn nha may xi ntang Bim Son va Hoang Thach Iren da karst va him. 
Chung ta da xay dung xong cong trinh thuy dien Iliac Ba, Hoa Binh, Tri An, Yali i a nhidu 
cong trinh khac. Vdi toe do tieii trien vu bao cua khoa hoc ky thuat, vupt qua muon van kho 
khan chung ta se dat nhidu ket qua trong nlurng nam tdi tren ITnh vuc dia chat cong trinh. 

§3. PHl/ONG PHAP NGHIEN ClfU DIA CHAT CONG TRINH 

Nhu tren da noi, dd'i tuong nghien ciru cua dia chat cong trinh rat da dang va phuc tap vi 
the phircmg phap nghien ciru cung muon ve. Khi nghien ciru dia chat cong trinh ngirdi ta 
thirdng sir dung tong hop ba loai phiromg phap chu yen sau day : 

3.1. Cac phirang phap dja chat hoc 

Day la cac phuong phap quart trong nhat de nghien ciru. Noi dung chu yen la tim Itieu su 
phat tridn cac hien tirpng dia chat trong quit khr'r co lien quan den sir tao thanh cite dang dia 
hinh, tinh chat cua dait da \a quy luai pltan bo sajt xej’t cua no o trong khu vuc. Tu Jo Jitnh 
gia di6u kien dia chat cita khu vuc, dir doan cite hien tirpng dia chat se xay ra. 

De lam tot viec do phai thire hien cite cong trinh khai dao, khoan situ vao cac iang dat 
da, thu thap cac tai lieu v6 sir phan bo, sap xep dat da, thu thAp cac hoa thach bang cac hanh 
trinh dia chat cat qua khu vuc. Trong da so trirong hop phai tien hanh thi nghiem trong 
phong hay ngoai trdi, xac dinh cac dac tnmg vat ly, co hoc cua dat da, thu thap tai lieu dia 
chat bang phuong phap dia vat ly nhu dia chan, trong lire, tir... Phuong phap khao sat dia 
chat la phuong phap cho ket qua sat thuc te nhat va la phuong phap dau tien de tieii hanh 
nghien ciru cho khu vuc. 

3.2. Cac phuong phap tinh toan Iv thuyet 

Co so ciia cac phuong phap nay la thiet lap cac moi tuong quan the" hien ban chat vat ly 
cua cac hien tuong dia chat, cac dac tnmg vat ly, co hoc cua cac dat da. Nhb do, tir cac 
dac trung da biet se tinh toan tim ra cite dac trung chua bie't mot each nhanh chong, 
khong can phai xac dinh bang cac phuong phap thi nghiem hay quan sat thuc dia phuc 
tap, ma trong nhidu trucmg hop, phuong phap dia chat hay thi nghiem cung khong there 
hien dupe, nhu tinh lun, tinh on dinh ciia ndn, tinh lupng nude chay den ho mong, toe dc 
pha hoai bd... 
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3.3. Cac phirong phap thi nghiem mo hinh va tirang tir dja chat 

Phuang phap thi nghiem mo hinh dira vao sir tirang tir giira cac trudng vat ly khac nhau 
nliu : trudng chuyen dong cua nude dirdi dat vdi trudng d5n dien, trirdng chiu lire cua nSn 
dat da vai trircmg chiu lire cua moi trirdng dan hoi... ma ta co the thay the moi trirdng dia 
chat cua khu vuc bring moi trirdng vat ly co di6u kien tirang tir nhimg dan gian han, kich 
thirdc nho han de nghien ciru. 

Phuang phap thi nghiem mo hinh giup cho ta nghien ciru dirac cac hien tuong dia chat se 
x;iy ra d n6n cong trinh khi thi cong. khi khai thac sir dung, dirdi cac tac dong cua moi 
trirdng (tai trong cong trinh, ap lire nude...). giai dirac cac bai toan trong didu kien bien 
pluic tap... 

Phuang phap tuong tu dia chat la phuang phap co tinh chat kinh nghiem dira tren nguyen 
ly : dat da duac hinh thanh trong cimg dieu kien, trai qua cac qua trinh dia chat nhu nhau 
thi co cac dac tnmg vat ly, co hoc... tuong tu nhau. Vi vay co the sir dung tai lieu dia chat 
cua khu vuc da duqc nghien ciru day dii cho khu vuc co dieu kien dia chat tuong tu. Tir do 
giam bdt khoi luimg khao sat dia chat cho vimg du dinh xay dung; cong trinh duac thiet ke, 
thi cong nhanh han. Phuang phap nay thudng nen ap dung d giai doan quy hoach, thiet ke 
sd bo, nhimg gidi han ap dung, ket qua thu duac con tuy thuoc vao kha nang, kinh nghiem 
ciia ngudi can bo va thuc te dia chat cua viing. 

Vice phan ra cac loai phuang phap tren driy la de tien xern xet, con trong thuc te can g&n 
bii chat che cac loai phuang phap tren khi nghien cuu dia chat cong trinh. 
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CHU'ONG I 

DAT DA 


§1. VO QUA DAT VA CAC HIEN TlTONG DIA CHAT DI^N RA TRONG N O 

1.1. Khai niem ve vo qua dat 

Cac tai lieu tir ve tinh nhan tao da chung minh rang qua dat co hinh can, d xich dao 
phinh ra, hai cue hoi det di vi toe do quay quanh true bac - nam kha Ion. Hien tai a xich dao 
toe do dat tdi I670km/h. B6 mat qua dat I6i lorn bat thudng. Noi I6i nhat la day Hlymalaya 
vdi ngpn Chomolungma cao 8.890m. Noi lorn nhat la ho dai dirong Marian sau tren 
11.000km. Sir chenh lech khoang 20km ay so vdi ban kinh trung binh ciia quia dat la 
6.366km chi chiem 0,3%. Da mat ciia qua cam con loi lorn hon nhieu. 

Qua dat dtrqc chia ra cac quyen dong tarn. Quyen ngoai ciing goi la quyen dat cila hay vo 
qua dat, co bd day 5 70km, trung binh 35km. Dtrdi do la quyen manti phan bo dein do sau 

2.900km. Tai lieu dia chan cho biet manti or the “dac long”, vat chat co the’ phian Ion d 
dang cac hop chat oxit silic, oxit mangan va oxit sat. Manti duoc phan ra mant i tren va 
manti dirdi. 

Manti tren d do sau 60 -r 800krn do hrong nguyen to phong xa phan huy Idn chinh la 
nguon nhiet ben trong cua vo qua dat - nguyen nhan phat sinh ra dong dat, hoat idong nui 
lira, cac chuyen dong kien tao cua vd qua dat. 

Manti dudi d do sau 800 4- 2.900km. Do d day cb nhiet do cao 2.800 4- 3.800"'C, va ap 
lire ldn (100.000 -r 1.300.000at) non vat chat d trang thai non chat. Manti dir«Vi chinh la 
viing yen tTnh cua qua dat, cac bien dong trong no co ban khong anh hirdng den cac hien 
tirong dia chat didn ra d vo qua dat. Manti dirdi chiem 50,8^ thd tich va 43% khtoi luong 
qua dat. 

Dudi manti la nhan qua dat (dirdi 2.900km), chiem khoang 16,5% the tich eii;a vd qua 
dat, vat chat d the dac deo. O phan dirdi (dirdi 5.100km) nhan qua dat d the; ram. Nhidu 
ngudi cho r^ng nhan qua dat thanh tao chu yeu bdi cac hop chat ciia sat va niken. NhUng 
nhung tai lieu nhan dupe gan day da phu nhan gia thiet nay, bdi vi trong didu kien ap suat 
cao (tir 1,5 trieu at d phan tren den 3,5 trieu at d trung tarn), nhiet do cao (khoang 4k000°(.’), 
cac lap dien tir cua nguyen tir bi pha huy. Do mat ldp dien tir, cac nguyen tir xich lai grin 
nhau, v^t chat tua nhu bi kim hoa, trd nen rat chat va bao hoa cac dien tir tir do. iNgudi ta 
cho rang tir trudng cua qua dat la ket qua cua cac con loc dang vong cua cac dien tux tu do d 
nhan qua dat. 

Theo ket qua phan tich hoa hoc mot so ltrpng ldn man dat da ciia A.E. Fexmain thi vo 
qua dat dupe cau tao chu yeu bdi oxy, silic, nhom... Vi vay con goi la vo ”SiAT Thanh 
phan hoa hoc cua qua dat (theo V.V.Belouxov) va vd qua dat(theo A.E.Fexman) diupc trinh 
bay trong bung 1-1. 
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Bang 1-1. Bang ham luang eac nguyen to chu yeu tao nen qua dat va vo qua dat 


Cac nguyen to 

Fe 

0 

Si 

Mg 

Al 

Ca 

Ni 

Na 

K 

s 

Tao nen qua dat 
(theo V.V. Belouxov) 



B 





0,9 

0,3 


Tao nen vo qua dat 
tdi 7km 

(theo A.E. Fexman) 

4,2 

49,2 

26 

2,4 

7,5 

3,3 

2,4 

fl 

D 

u 


0 quyen dat da thi chu yeu la da macma roi den da bien chrt't, da tram tfch chibm ty le 
thap nhat nhung lai bao phu phan tren mat vai dien tfch Ian nhat, do do la da pho bien nhat 
trong xay dung cong trinh. 

Quyen nude bao gom cac bieh, dai duang, cac song ho va toan bo nude trong cac 16 
r6ng va khe nut cua dat da - nude dudi dat. Nude dudi dat co nhiet do tir nho hon 0°C den 
hem lOCTC, no thudng la mot dung dich hoa hoc kha phurc tap. Nude chuyen dong, bien doi 
khong ngimg va luon luon tac dong den dat da dudi nhibu hinh thirc. 

Quyen khi day chirng 500km, v6 dai the co the thay 3 tang khac nhau. Tang giua va tang 
ion d phfa tren khong co anh hudng true tie'p tdi dat da. T3ng dudi cung thi rat quan trong 
trong dia chat cong trinh, trong nhidu tririmg hap no la nhan to' chu yeu tac dong den dat da 
va cong trinh. 

Do su van dong, sir phan bo va thuoc tiuh ciia vat chat ma trong qua dat noi chung, vo 
qua dat noi rieng, hinh thanh cac trudng vat ly cof ban nhu truemg trong lire, trudng tir... N6'u 
trong cac quydn, vdt chat phan bo dong ddu tin lire trong Imoiig tren be mat qua dS't sc tang 
dAn tir xich dao v6 cue. Nhung nai vo qua dat co cau tao khac thudng se sinh ra trong lire 
bat thudng, phan anh gian tie'p tinh hinh phan bo vat chat b phan vo. Trong luc se giam nhd 
d noi phan bo' da tram tich tre co do rdng ldn, cac da chua khf va dau. O nai phan bo' quang 
nhat la quang sSt, trong luc se tang. 

Qua dat la mot khd'i tir khong 16 vbi vi iri cue dia tir thay doi cham chap theo thdi gian. 
Hien tai cue dia tir gan triing vdi cue dia ly. 0 nhung viing phan bo' da hay quang tir tinh 
cao se hinh thanh tir tinh bat thudng. Nhung nai tir tinh manh thudng co ton tai cac mo 
sat tir. 

Trudng nhiet ciia qua da't hien con co nhifiu di6u chua rd ret; v6 dai the co hai ngudn 
nhiet la ngoai nhiet va noi nhiet. Ngoai nhiet sinh ra chu yeu do anh sang mat trdi hun nong 
phan ben tren vo qua dat. No thay doi theo thdi gian va khong gian; do cung la ly do sinh ra 
ctic miia va cac ddi khf hSu. Anh hudng ciia nhiet mat trdi khong sau lam, co le do vai chuc 
met. Sau hon nua la nguon noi nhiet, sinh ra do cac phan ung hoa hoc, hat nhan... Nhiet do 
u ao dong theo ngay, theo miia chi xay ra b tren ddi thudng on. Xuong sau hon nua nhiet do 
it dao dong va tang dan theo do sau (hinh l-l). 

C) ddi thudng bn, nhiet do xap xi nhiet do binh quan nam cua viing trdn mat dat. He 
so tang nhiet do theo chidu sau la cap dia nhiet cua viing. Thong thudng, cap dia nhiet 
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+ V M ;IAt 


7 , 

a = 30 -r 35m/do. O vung co boat dong macma 


th'i cap dia nhiet nho hon. Dira vao cap dia nhiet 
co the xac dinh dupe nhiet do o dudi sau: 


^z ^bq + 


Z - 7-q 
a 


(I-D 


Trong do : t z - do nhiet tai do sau z (°C); 

t^ - dp nhiet tai ddi thudng on (°C); 
z q- do sau ciia ddi thudng on (m): 
a - cap dia nhiet ciia vung (m/do). 

Cap dia nhiet cua vung thav doi nhieu the hien 
cau tao dia chat chira on dinh. cac hien tupng dia 
chat con dang didn ra manh me. 


1.2. Cac hien tirprng d|a chat cua vb qua dat 



Hinli 1-1. So'do nhiet then eld s in 
cua vd (/mi dat 


Cac hien tupng dia chat nhu hien tirong kien tao. hien tirpng macma, hien tiroi g xam 
thpc va tich tu tram tich la ket qua ciia cac qua trinh vat ly, hoa hoc, sinh hoc dicn ra or 
trong long qua dat hay 6 tren mat dat theo nhirng quy luat nhat dinh. Do la nhfrng cinh ly 
thuan va nghich cua tu nhien. Vi vay, liien tirpng dia chat rat da dang va phuc tap. Nghicn 
curu hien tupng dia chat se cho ta mot co so chiic chan de suy dien lai qua klur, d r (loan 
dupe tuong lai cua nhung van d6 dia chat mil khong sp lech klioi khung canh tliicn nl en. 

Hien tupng kien tao la hien tupng chuyen dicli cua \o qua dat dudi lac dung cua >.ac lire 
keo nen. Ket qua lam cho dat da hi vd nhau, non nep, nirt ne, dirt gay... 

Hien tupng macma la hien tuong cac khoi dat da nong cluiv hao hoa khf (dung nhuu) lir 
cac ldp dudi sau, theo cac khe mil dang len xam nhap vao phan tren cua vd qua dit. Cac 
dung nham ngudi lanh, dong cirng lai thanh da macma. 

Qua trinh xam nhap cua macma rat cham chap va thirong kem theo dong dat. Nii lira la 
mot hinh thuc hoat dong cua macma. Niii lira plum trao d day hien gay ra hien tuprg bicn 
dong. Nui lira phun trao tren mat dat thirong hinh thanh nhung dam may bui khoi va tro 
khong Id. Da nguon goc nui lira (da phun trao) do dung nham dong nguoi tao thanh co tinh 
phan tang, phan ldp. 

Nui lira hoat dong manh d cac midn co dut gay kien tao ldn, noi tiep giap ciia cac mang 
kifen tao khac nhau. Hien nay midn hoat dong niii lira manh nhat la "vanh dai Dia Trung 
Hai" va "vanh dai Thai Binh Duong". 

Dat da 16 ra tren mat dat, dudi tac dong cua cac yen to ciia quyc’n nude, quyen ku... se 
bi phan vun, bien doi va loi cuoii di noi khac, do la hien tuong phong hoa, boc mor da va 
hien tupng van chuyen, tich dong \ at lieu...co the’ do co. ly, hoa hay chung ca co lv loa, co 
hoac khong co mat cua sinh vat. 
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Chi can toe do hoc 111611 vai milinict moi nain th] .sau mot ky hay mot dai do day bi boc 
moil da Ion biet chirng nao. Bbc mbn cang nhieu thi tram tich cang day. Toe do tram tich a 
ciVa song va ven bien rat Ion. C> nhieu viing toe do boi dap co the- dat may chuc toi 
lOOm/nam (Ca Mau, Nam Dinh). Do la nguyen nhan chii yeu de hinh thanh nen cac binh 
nguyen, cac dong bang boi tich rong lo'n ngay nay. 

Cac tang dat da 6 diroi sau se chili tac dung ciia ap lire cao, nhiet do Ion, 16 r 6 ng giant di, 
mroc thoat ra, nhidu khoang vat hi bien tilth, dupe dinh hurong, hinh thanh nen da bien chat 
(bien chat khu virc). Trong mot so tnrong hop, bien chat xay ra do cac dung nhani co nhiet 
do cao tiep xiic voi da vay quanh (bicit chat tiep xiic). 

Dai da, dia hinh mat dat ngay nay la ket qua tong hop cua rat nhiCu hien tirong dia chat 
da diln ra trong qua khu va con dang tiep didn khong ngirng. Vi vay, dat da ciia vo qua dat 
la pho sir Ion ghi lai diln bieit cim cac ltien tirong dia chat da xay ra. 

§2. KHOANG VAT VA KHOANG VAT TAG DAT DA 

Khoang vat la nltirng do’rt chat hay lap chat hoa hoc tu nhieu (Hg, Au, CaC0 3 , SiOo) 
dupe hinh thanh va ton tai on dinh 6 trong vo qua dat hay a tren mat dat trong nhfmg dieu 
kien dia chat nhat dinh. 

Khoang vat co the a the khi (khi cacbonic, khi sunfua hidro), the long (thuy ngan, 
mroc..), nhung phan loti o the ran (thach anh, fenpat, mica...). Khoang vat hau het o trang 
thai ket tinh. M 6 i khoang vat co cac tinh chat vat ly, hoa hoc rieng biet. Nghien ciru cac 
tinh chat vat ly, hoa hoc ciia khoang vat khong nhung co gia tri nhan biet khoang vat nta con 
thu diroc cac thong tin vd nguon goc sinh thanh va didu kien t 6 n tai nta dat da da trai qua. 

Trong so hon 2.800 khoang vat da biet chi co lion 50 loai tham gia chu yeu vao thanh 
phan cac dat da, goi la khoang vat tao dat da. Do cung la doi tirong nghien cuu chu yeu ciia 
cluing ta a day. 

2.1. Mot so dac tinh cua khoang vat 

Hinh dang tinh the cua khoang vat 

Cac loai khoang vat khac nhan, khi ket tinh thuong cho cac dang tinh the khac nhau, 
hinh dang tinh the phan anh kien true ben trong cua khoang vat (kien true tinh the), theo ly 
tliuyet, co toi 230 dang kien true tinh the khac nhau, cho nen co toi 230 dang tinh thd khac 
nhau. Nltirng trong dia chat cong truth thuong quan tarn toi dac tinh khong gian cua hinh 
dang tinh the va chia cluing thanh 3 loai tuong doi nltir sau: 

Loai hinh phat trieit theo mot pit iron g: tinh the- co dang hinh cot, hinh que, hinh spi toe... 
vf du nhir tuamalin, amfibon, atbet... 

Loai hinh phat trieit theo hai plurong: tinh the co dang hinh tain, vay, la... vi du nhu 
mica, clorit, bentonit.. 

Loai hinh phat trieit theo ba phirorng: tinh the: co hinh hat... vi du nhu halit, pirit, granat,.. 
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Da chura khoang vat dang que, dang sai thi kern gion, di hudng cao, chua khoang vat 
dang tarn thi gion, thudng c6 cau tao phien, lap diem hinli; dura khoang vat dang hat th’i db 
dong nhat va dang hudng trong nhibu tinh chat vat ly, co' hoc. 

Trong thirc te, da gdm chu yeu la cac khoang vat tain (da phien mica, da set...), nhieiu da 
lai chu yeu gom cac khoang vat dang hat (da hoa, da granit, cat ket...), da co ca khoang vat 
dang tam va dang hat nhu da granit hay mica, da cat pha set... 

Trong thien nhien it thay dan tinh the phat trie-n hoan chinh ma thudng la tap hap tr.nh 
the d dang: toe, phong xa, trung ca, hat dau, dang dat,.. chen kep l3n nhau. 

Mau cua khoang vat 

Mau cua khoang v£t do thanh phan hoa hoc va cac tap chat trong no quyet dinh. Khoang 
vat chura nhidu Fe, Mg thudng co mau sam, con khoang vat chira nhibu Al, Si thi mau nhat. 
Nhidu khoang vat chi co mot mau co dinh chu clorit co mau luc, limonit co mau nau. Khi 
co lan tap chat, khoang vat mang nhiem mau she khac nhau nhu thach anh co the khong 
mau, tfm, den, nau, vang... Khi quan sat mau khoang vat chn chu y tdi di6u kien anh sang, 
trang thai mat ngoai cua cac khoang vat. 

Khi vach mot khoang vat len tam sir nham, chung d6 lai mot vet vach co mau dac (rung 
cho bot khoang vat ay. Thudng mau cua khoang vat va mau vet vach khac nhau : Hematit 
co mau vang xam nhung vet vach lai co mau do, pritit mau vang thau nhung vet vach lai 
mau den. Doi khi mau vet vach va mau khoang vat giong nhau nhu manhetit cung co mau 
den hoac than sa cung co mau do. Nhung nhin chung mau cua bot khoang vat (vet vach) it 
thay doi so vdi mau cua khoang vat, vi vay no thudng la mot dan hieu dang tin cay de nhan 
biet khoang vat. 

Mau cua khoang vat quyet dinh man cua da, do do co anh hudng tdi kha nang hap thu 
nhidt cua da. Da chura nhieu khoang vat mau sftm co do bfin phong hoa thap han. 

Do trong suot va anh cua khoang vat 

Do trong sudt cua khoang vat la kha nang cho anh sang xuyen qua khoang vat. Do trong 
sud't cua khoang vat phu thude vao cau true tinh the cua khoang vat va cac tap chh't chda 
trong no. 

Dua vao mute d6 trong sudt cua khoang vat ta chia cac ioai : 

- Trong sud't: thach anh, thuy tinh, spat bang dao; 

- Nua trong sud't: thach cao, sfalerit; 

- Khong trong sud't: pirit, manhetit, grafit. 

Mot ph£n anh sang chieu len khoang vat con bi phan xa tren mat khoang vat de tao 
thanh anh cua khoang vat. Cudng do cua anh phu thuoc vao chiet suat va dac trung bd mat 
cua khoang vat va hau nhu khong phu thuoc vao mau cua no. 

Cac khoang vSt tao da co cac loai anh dac trung sau : 

- Anh thuy tinh : thach anh, canxit, fenpat, anhidrit; 

/ ■> 

- Anh to : tieu bieu cho khoang vat dang so nhu atbet; 
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- Anh dat : dac trung cho khoang vat c6 nhidu 16 hong cua tang dat bot, dat kaolin...; 

- Anh xa cd: mica...; 

- Anh kirn : pirit va cac khoang vat kim loai khac. 

Ngudi ta xac dinh anh tren nhung mat vd con mdi va bang phang cua khoang vat. 


Tinh de tach (cat khai) cua khoang vat 

Tinh dd tach la kha nang cua tinh the va cac hat kdt tinh (manh cua tinh thd) dd bi tach 
ra theo nhung mat phang song song. Mat tach thudng song song vdi nhung mat mang cua 
tinh the co khoang each Ion, d do co moi lien ket yeu nha't. 


Ngudi ta chia khoang vat co tinh dd tach 
ra cac muc do sau : 

Rat hoan toan : tinh the" co kha nang tach 
theo cac mat tach mot each de dang, vi du 
nhu mica...; 

Hoan toan : dung bua dap nhe se vo theo 
cac mat tach tuong doi ph^ng, vf du nhu 
canxit (xem hinh 1-2); 

Trung binh : tren nhung mat vo cua tinh 
the vira thd'y nhung mat tach tuong ddi hoan 
chinh, vua thay vet vo khong bang ph^ng 
theo cac phuong khac nhau, vi du nhu 
piroxen, amfibon...; 



Hinh 1-2. Tinh de tach hoan loan 
nia canxit 


Khong hoan toan : kho thay mat tach ma thudng la vet vo khong co quy tSc, vi du nhu 
thach anh... vi vSy con goi la tinh khong tach cua khoang vfit. 

Khoang vat co the tach dupe theo mot, hai hoac ba phudng, va mdi phuong mile do dl 
tach co the’ khong gid'ng nhau. Tinh dd tach chi co d vat chat ket tinh. Da chda khoang vat 
20 tinh dd tach thi gion, cudng dp giam di. 


Vet va cua khoang vat 

Mat vo khong theo quy tac cua khoang vat khi bi dap goi la vdt vo. Dua theo hinh dang 
j€\ vo co the" chia ra : 

- Vet vo phang : vo theo cac mat dd tach; 

- Vet vd dang vo so : vet vo cua thach anh; 

- Vet vo dang da't: vet vo tua nhu dat bot, vf du nhu vet vo cua kaolinit; 

- Vet vo san siii ; be mat vet vo san sui nhu vet vd cua thach anh dang tru. 

Nhu vpy mat dd tach cung chinh la mot mat vd cua khoang vat. 

Do curng cua khoang vat 

Dp cung la kha nang chong lai tac dung co hoc ben ngoai (khic, rach) len bd mat cua 
hoang vat. Tinh chat nay co lien quan den kien true va sir lien ket giua cac chat didm cua 
hoang vat. Su lidn ket cang chac thi dp cirng cang cao. 
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Dei danh gia do cling t Jo'ng: dloi ciua khoang vat, ngiroi ta dung thang do cung Nobs 
(Moxa) gom co 10 khoang vat trietu ciuian tuong ling voi cap do cirng thay doi tir 1 der, !•: 


1. Tan 

2. Thach cao 

3. Canxit 

4. Fluorit 

5. Apatit 


'6. Oetocla 
7. Thach anh 
'8. Topa 
‘9. Corindon 
10. Kim cirong 

Dau nhon cua khoang vat cd do cirng cao co the inch dupe tat ca cac khoang va t hac 
ndm a phia trude no trong thang; dd cung (co so thir tu be ban). 


Dp cirng tuyet doi ciia mot so Idioang vat dirpe xac dinh bang may do do cirng TMT-. la: 
tan - 2,4 kGhnnf, canxit - 109 IXJhruir, thach anh - 1120 kG/mm kim cirong - lOObOkGhm 2 . 
Nhu vay kim circmg cutng h on tain khong phai 10 lan ma la 4000 lan. 

Trong thuc te co the xac dinih do cirng tirong doi cua khoang vat bang cac plurong ien 
don gian nhu mong tay co dp cirng 2.5; hroi dao sat 3 s- 3,5: manh kinh 5 a- 5,5; ludi lao 
thep 6 s- 6,5. 


Tuyet dai bp phan khoang vat co dp cirng tir 2 den 7. Cac khoang vat tao da thucm. co 
dp cung nho hern 7. Da chir.a khoang vat co dp cirng cao thuong co cirong dp lan. 

Ty trong cua khoang vat 

Ty trong cua khoang var. tliay doi trong phani vi tuong doi lan. Nhirng khoang vat ta da 
co ty trong tir 2,5 den 3,5 (bang 1-2) T'hco ty trong, khoang vat dupe chia ra lam 3 nhon 

Nile : khi ty trong nho lion 2.5 ; 

Trung binh : khi ty irony tir 3,5 den 4; 

Nang : khi ty trong lan hon 4. 


Bang 1-2, Ty trong cua mot so khoang vat tao da chinh 


Khoang vat 

Ty trong 

Khoang vat 

Ty trong 

Thach anh 

2,65 

r 

C; 

Plagiocla 

2,60 -s 2,78 

Canxit 

2,71 - 

- 222 

Muscovit 

2,50 -s 3,10 

Dolomit 

2. SO - 

229 

Biotit 

2,69 3,40 

Anhidrit 

2.50 - 

220 

Piroxen 

3,20 + 3,60 

Thach cao 

2,30 - 

- 2,40 

Amfibon 

2.99 -s- 3,47 

Octocla 

2.50 - 

2,62 

Olivin 

3.18 -r 3,45 


Ty trong phu thuoc v.io thanh phiin hoa hoc va cau true ciia tinh the’. Ty trong hdndii 
khoang vat chua nguyen to nang vii co sir sap \ep nguyen tir chat. 

Ngoai nhiJng tinh cha: treu. khoang vat con co mot so tinh chat vat ly khac nhu : tiir tih, 
tinh dan hoi, tinh uon cong, tinh deo... Do lit nhirng diiu hicu de nhim biet khoang va t eng 
nhu quyet dinh cac tinh chat vat \y, ca hoc cua da. 
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Khi xac dinh khoang vat khong chi dua trcn cac tfnh chat vat ly mot each rdi rac ma can 
co sir tong hop cac tinh chat vat ly do de rut ra cac dac tnmg chu yeu nhat cua timg loai 
khoang vat. 

2.2. Phan loai khoang vat va mo ta mot so khoang vat tao da chi'nh 

Khi nghien ciru khoang vat, ngudi ta tlurdng phan loai chiing theo thanh ph£n hoa hoc 
vdi 9 lop sail : 

Lop 1: cac nguyen to tir nhien, nlur dong (Cu), bac (Ag)... 

Lop 2 : sunfua, nhir pirit (FeS 2 )... 

Lop 3: halogcnua. nhir halit (NaCl)... 

Lop 4: cacbonat, nhucanxit (CaCOA... 

Lop 5: sunfat. nhir thach cao (CaS0.,.2H,0)... 

Lop 6: fotfat. nlur fotfal (CaP 2 0 5 )... 

Lop 7: ox it, nhir thach anh (SiO-,)... 

Ldp X: silicat. nhu octocla Kj AlSi-0 8 )... 

L.dp 9: hop chat cua hfru co. nhir CH 4 ... 

Trong cac ldp do nguoi ta con dira vao can true tinh the de chia ra cac ldp phu va cac nhom. 

Prong thien nhien, cac khoang vat tham gia vao sir thanh tao dat da chu yeu thuoc cac 
ldp silicat, oxit, cacbonat, sunfat, sunfua; nlurng vai tro ciia no trong thanh ph4n dat da 
vhong giong nliau, cd the chia ra khoang vat chfnh, khoang vat phu. Khoang vat chi'nh 
Jong vai tro chu yeu trong vice cau tao nen dat da. Cudng do va tinh chat cua dat da chu 
/eu do cudng do va tinh chat cua loai khoang vat nay quyel dmh. Khoang vat phu chiem 
lain lupng nho lion (can chii y rang mot loai khoang vat cd the la khoang vat chi'nh cua da 
lay nlurng lai la khoang vat phu cua da khac). Khoang vat chiem mot luong nho trong dat 
la (<l%) thi goi la khoang vat hie'm. 

Theo nguon goc hinh thanh khoang vat dupe chia ra khoang vat nguyen sinh va khoang 
/at tluf sinh. Cac khoang vat dupe tao thanh do su nguoi lanh cua macma hoac do ket tua tir 
lung dich goi la khoang vat nguyen sinh, con cac khoang vat dupe thanh tao tir nhung 
;hoang vat khac (do phan ung hoa hoc cua nude vdi khoang vSt nguyen sinh, do tac dung 
:ua ap suat, nhiet do cao...) goi la khoang vat thtr sinh. 

Viec phan loai khoang vat theo muc dich xay dung dua theo dang lien ket hoa hoc cua 
hoang vat. Bdi vi dac trung can tao tinh the’ va ban chat moi lien ket hoa hoc giua cac chat 
tiem cua mang ludi ket tinh quyet dinh nhieu tinh chat vat ly va co hoc ciia khoang vat. 

Xuat phat tir do phan ldn cac khoang vat thuoc ldp silicat dupe thanh tao do sir nguoi 
tnh cua macma (la khoang vat tao da chu yeu cua da macma, bien chat va nhidu da tram 
ch) cd the hop nhat vao mot nhom khoang vat, moi lien ket giua cac yeu to kien true co 
an la lien ket hoa tri. Vi vay cac khoang vat nay co cudng do cao va kho hoa tan. 

Khoang vat nhom cacbonat, sunfat va halogenua cd kien true va tfnh chat rat dac biet. 
ldi lien ket kien true chii yeu trong mang ludi ciia khoang vat nay la lien ket ion, cudng do 
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lien ket giam rat nhanh khi u'u: dung voi nude Didu nay giai thfcli kha nang hoa tan Ion cua 
nhom cacbonat, sunfat va haiogeiuta so vdi cac khoang vat khac. 

Trong dat da tram tich pho hien eac khoang vat set. Tlieo kie'n true, no thuoc loai silicat 
lop. Tuy nhicn so voi cac kho.ang vat khac thuoc loai nay, trong mang lirdi tinh the cua 
khoang vat set ngoai lien ket lioa tri con co vai tro cua lien ket phan ti'r va lien ket nirdc. 
Trong thien nhien, chiing thudng gap o dang cac vat chat ket tinh phan tan nho va bieu hien 
mot loai tinh chat dac biet kh: tac dung voi node. 

Ngoai khoang vat. trong dat da tram tich co the gap mot so hop chat hfru co, trong do 
phd bien la keo htiru co axit humic, protein, xenlulo va cac hop chat phuc tap khac. Cac 
chat hfru co. thubng co hoat nt h can trong cac phan ting oxy hoa. Ngoai ra, tirong tut nhu 
khoang vat set, keo hiru co la hop chat hao node, nd rnanh khi tac dung voi node. Vi vay, sir 
co mat ciia chat hiru co co anh huong Ion den tinh chat xay dung cua dat da. 

Dudi day ta mo ta cac khoana vat tao da chu yeu: 

Ldp silicat 

Ldp silicat co gan 800 khoang vat chiem 75% trong lupng vo qua dat. Chung thudng co 
mau sac so va co do cung idn Cac nhom thudng gap trong ldp silicat gdm co : nhom 
fenpat, nhom mica, nhom amfibon. nhom piroxen, nhom olivin, nhom tan, nhom clorit va 
nhom set. 

/ Nhom fenpat 

Fenpat la allumosilicai Na. K va (a dupe thanii tao khi inacma ket tinh. Thanh ph^n cua 
chung co the bi^u (hi bang edng thuc 

Nat AISi,O s |: KlAlSi,0 8 J; Ca[AKSi 2 0 8 ]. 

Tuy theo thanh phan hoa hoc ta chia ra fenpat natri - canxi va fenpat kali. Fenpat chu 
yeu co ngudn gdc macma. doi khi co ngudn goc bien ch^'t. 

Fenpat narn - can.xi con goi la plagiocla (tieng Hy Lap la vd nghieng). Chung gom nhung 
khoang vat hdn hop ddng hinh lien tuc cua anbit NafAlSi 3 0 8 1 va anoctit CafAl 2 Si 2 0 8 ]. 

Plagiocla it khi co tinh the dep. chung thirdng co dang tarn va lang tru tam. Mau trdng 
hoac trdng xam, doi khi co sac luc phot xanh, phot do; anh thuy tinh ; do edng 6 -f 6,5. Dd 
tach hoan toan theo hai phumig lao voi nhau mot gdc tu 86°24' den 86°50’. Ty trong thay 
doi tu 2,61 (anbit) den 2.76 (anoctit) 

Fenpat kali phd bien nhai co octocla va microclin, co thanh phan la K[AlSi 3 0 8 ]. Do 
cung 6 t 6,5. Ty trong 2,5 - 2,57 Mau hong nhat, vang nau, trang do, doi khi mau do thit; 
anh thuy tinh. Dd tach hoan toan Octocla co gdc giua cac mat dd tach la 90°, con microclin 
chi chenh lech voi gdc vuong 20' 

Trong da granit d ndn dap That- Ba, fenpat chiem tdi 60%. Mo fenpat 6 Thanh Thuy 
(Phu Tho) dang dupe khai that cho ky nghe dd su. (3 cac nude khi hau kho, fenpat bi phon^ 
hoa tao thanh cat O nude ta. fenpat de hi phan huy tao thanh set. 
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2. Nhom mica 

Nhom mica chiem 3,8% trong lirong vo qua dat. Mica co thanh phan hoa hoc phdc tap va cd 
dac diem la de tach rat hoan toan. Khoang vat chu yen cua nhom nav la biotit va muscovit 

Biotit con goi la mica den hoac mica manhe - sat, co cong tlu'rc : K(Mg, Fe) 3 | AlSi^O, () J10H| 2 
Dang tinh the det, gia luc phirong, cung co khi dang tru. dang thap, man den, nau, phot do, 
luc. Vet vach trang. Anh thuy tinh, xa cd. Do ciing 2+3 De tach rat hoan loan theo mot 
phirong. Ty trong 3,02 -r 3,12. 

Muscovit con goi la mica trang, co cong thdc KAU|AISi 4 0 U) ||OH )-,. Dang tinh thb del 
hay tarn, gia luc phirong, co the tap hop thanh khoi hat, la hoac vay dac sit. Vay muscovit 
rat nho goi la xerixit mau trang, vet much trang. Anh thuy tinh, xa cu. Do cimg 2 - 3 Boc 
thanh la mong, dd uon, de tach rat hoan toan theo mot phirong. Ty trong 2,76 ~ 3.10 

Mica co thd co nguon goc macma hay bien chat 

3. Nhom piro.xeu 

Pho bien nhat la augit Ca(Mg, Fe, Al) |(SiAi) 2 O ft |. Tinh the hinh tru ngan, hinh tarn, lap 
hOji khoi dac sit. Mau den luc, den. it khi luc tham hay nau Anh thuy tinh Do ci'rng 3-6 
De tach hoan toan. Ty trong 3,2 -f 3,6. Nguon goc macma 

4. Nhom amfibon 

Phd bien nhat la hocblen, co thanh phan Ca 2 Na(Mg. Fe) 4 iA!. Fe)[(St, Al) 4 O tl FtOHjo 
Tinh the dang lang tru, hinh cot. Mau luc hoac nau cd sac tir sam den den Vet vach tr^ng. 
inh thuy tinh. Do cimg 5,5 -r 6. Hai phirong dd tach hoan toan. giao nhau mot goc 124° Ty 
rong tir 3,1 -t- 3,3. Nguon goc macma hay bien chat 

5. Nhom ulivin 

Olivin co cong thdc (Mg, Fe)TSi0 4 . Tap hop dang hat Mini phdft vang, vang phdn luc 
\nh thuy tinh. Do ci'rng 6,5 -r 7. Ty trong 3,3 s- 3.5 De tach trung binh hoac khdng tach 
det vo vo so. Phan ldn olivin cd nguon goc macma 

6. Nhom tan 

Tan co cong thdc :Mg 4 [Si 4 O| 0 ][OH| x . Tap hop thanh khdi dac sit; rat dac trung la o 
lang la, dang vay. Do cdng 1. D<§ tach hoan toan theo mot phirong. Ty trong 2,7 -r 2,8. Rat 
le nhan biet do do cdng thap va so tron tay. Mau luc sang, anh mb Tan la san phaim bien 
hat cua da macma. 

7. Nhom don't 

Clorit co cdng thdc Mg 4 Al 2 lSi 2 Ai 2 O l() jjOHj K . Tinh the dang tdm, tap hop cd dang vaiv 
Tiiu luc sang, luc sam, anh ngoc. De tach hoan toan nhir mica. Vet vo khdng ddu, sdn siii. 
)o cdng 2 -t- 2,5. Ty trong 2,6 -f- 2,85 Tam mong clorit cd the non cong nhtmg khdng dan 
di, do la cho khac vdi mica. 

8. Nhom khoang vat set 

Day la cac khoang vat thd sinh cua Ibp silicat. No la thanh phan chu yeu cua dat set va 
at loai set nen cd ten la khoang vat set 


Id 



Khoang vat set c6 dang phien mdng, kick tlurdc khong vitot qua mot vai micron. Kich 
thirdc cua no nho ddn ndi khi tron vdi nude ihi thanh he chat kco. Viec quan sat khoang vat 
set phai dung kinh hidn vi dien t or. 

Can cut vao anh hudng cua khoang vat set den tinh chat ciia dat, nhat la do deo, ngirdi ta 
phong doan dupe ham lupng khoang vat set trong dat. Pho bien va dac trung nhat trong 
nhom khoang vat set co kaolimt, ilit, va monmorilonit. Chung ddu cau tao bdi nhung lop 
mong oxit silic (Si0 2 ) va oxit alumin (ATQO- Doc theo mat tiep xuc cua cac Idp tht 
khoang vat set co do bdn thap, vt vay chu.ng de bi tach ra thanh lop mong. 

Kaolinit co cong thufc Al 4 |Si 4 O 10 ][OH) e . Duoc hinh thanh ngay tren mat dat trong moi 
trtfdng axit yeu, t£r fenpat va mica. Tinb the phien mong, hinh dang rat khac nhau. Ttrng 
phien mdng khong mau; ca khoi chat sit co mau trdng dang dat, so tron tay. Do cixng gan 1. 
Dd tach hoan toan. Ty trong 2,53 - 2,6. Trong kaolinit, cac lop oxit silic va oxit alumin xen 
ke nhau (hinh I-3a). 



® C © • c © c) 

K 0 CH Si M A/, Si A/ Mg 


20 


Hinh 1-3. So do edit true cua khoang vat set 
a) Kaolinit; h) Ilit; c) Moiwionionit 




Ilit co cong thirc KAl 2 [(Si Al) 4 O 10 |[OH|nHiO. Hit hinh thanh do mica tac dung vdi nude 
nen con goi la mica nude (hidro muscovitj. Tinh the thudng gap dang phien mdng. Ty trong 
2,6. Khac vdi kaolinit, ilit co cac lap oxit siiic xep kd nhau va co ion kali lien ket giOa cac 
ldp nay (hinh l-3b) nen co kha nang no han chc khi ngam nude. 

Monmorilonit (Al, Mg) 2 [Si 4 O l0 ][OH] 2 nH-,O. Tinh the co nhidu hinh dang khac nhau. 
Mau trlng, phot xam; doi khi phot xanh, hong luc. Khi kho co anh md. Do gung cua tCmg 
vay con chua ro. De tach hoan loan. Ty trong khong nhat dinh. 

Monmorilonit thanh tao tir tro niii lira, cac da giau sit, manhe, trong moi trudng kidm 
yd'u. Cac phan tir nude co kha nang chui vao khoang gifra cac ldp oxit siiic nlm ke nhau, vi 
vSy monmorilonit co kha nang no Ion (hinh l-3i j. 

0 nude ta, nhi^u mo set co tru lirong Ion va chat lupng cao dang duoc khai thac dung 
cho ky nghe do sir, nhu mo set Dong Trieu, md set Due Trong... Theo mot so' ket qua 
nghien ciru so bo thi set Dong Da la set kaolinit va ilit, set Hai Phong thuoc loai set 
monmorilonit... 

Lop oxit 

Khoang vat ldp oxit va hidroxit chiem 17% trong luong vo qua dat. Trong ldp nay hay 
gap opan, thach anh, limonit. 

Thach anh Si0 2 la khoang vat pho bicn nhat trong vo qua dat, thudng khong mau, doi 
khi trring sua, xam. Anh thuy tinh. Khong de tach. Vet vd vo so. Do cufng 7. Ty trong 
2,5 ~ 2,8. Tliach anh thanh tao co trudng hop do dong ngupi cua macma, co trudng hop do 
ket tua tir dung dich trong didu kien giau oxy va siiic cua khi quydn. 

O nude ta, thach anh chiem tdi 70% trong da granit d Thac Ba, Bao Loc, Phan Rang. 
Trong liparit d Tam Dao, thach anh d dang ban tinh. Trong cat vang Viet Tri, cat trdng 
Quang Binh, Phan Thiet, Phan Rang thi thach anh la thanh ph;in chu yeu. 

Opan Si0 2 nH 2 0 la khoang vat vo dinh hinh, khong man, trSng hoac vang do. Trung 
binh chda 6%, toi da tdi 34% nude. Anh xa cir hoac thuy tinh. Do cung 5 -r 5,5. Ty trong 
1,9 -7- 2,5. Dupe thanh tao trong khe nirt va Id hong d phan tren cua vd qua dat, do ket tua 
cua dung dich chda siiic; cung co thd thanh tao d viing ven bien do su ngutng keo cua cac 
dung giao siiic duoc song van chuyen den hoac do xirong cua mot sd' sinh v$t bidn. 

■j. 

Limonit Fe 2 0 3 nH 2 0. O trang thai keo co do cung tir 4 -r 5,5, khi vun rdi giam xuo'ng 
gdn 1. Mau n3u, vang, v6't vach vang nau den do. Ty trong 2,7 -r- 4,3. Thanh tao do su oxy 
hoa cac hop chat sit, sunfua tram dong dudi day ho... 

Lap cacbonat 

Ldp nay co khoang 80 loai khoang vat, chiem 1,7% trong lupng vo qua dat, thudng tao 
thanh ldp tram tich bien rat day. Khoang vat phd bien co canxit va dolomit. 

Canxit CaC0 3 . Thudng tinh the d dang khoi tarn giac lech, kho'i mat thoi. Khong mau, 
trang sua, khi lSn tap chat co mau xam, vang hdng. Anh thuy tinh, dd tach hoan toan theo 
ba phuong thanh cac khoi hinh mat thoi. Do cung 3. Ty trong 2,6 -r 2,8. Sui bot vdi axit 
clohidric loang (10%). 
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Canxit hinh thanh trong qua tr'inh macma, do ket tua hoa hoc trong nude va cung do tac 
dung cua sinh vat. 

Dolomit CaCO v MgCO v Tinh the co dang khoi mat thoi. Tlurong tap hop a dang khoi 
hat ket tinh. Man tning xam, co khi vang, luc, nau. Anh thuy tinh. De tach hoan loan. Do 
chug 3.5 -r 4. Ty trong 2,8 4 2,9. Manh dolomit hi hoa tan chain bdi axit clohidrit (MCI) 
10% khi nguoi. Bot dolomit sui hot manh vdi HC1 diroc dun ndng. 

Dolomit diroc thanh tao do tram tich va do qua trinh dolomit hoa da voi. 

Lop sunfat 

Co khoang 260 khoang vat, chicm khong qua 0,1% trong 1 uong vo qua dat. Dac diem 
chung cua lop nay la co ty trong va do cung khong Ion. Dai bieu lap nay la anhidrit (thach 
cao khan) va gip (thach cao). 

Anhidrit CaS0 4 . Tinh the hmh lang tru hoac phien mong. Tap hop thanh khoi dac sft, co 
khi dang que. Mau trdng, khi co tap chat thi mau xam, do, den. Anh thuy tinh. Do cdng 
3,0 -r 3,5. De tach hoan loan. Ty trong 2,8 -r- 3,0. 

Khi cc> nutoc va chiu ap lire nho thi anhidrit bieii thanh gip va tang the’ tich den ~ 30%. 

Gip (thach cao) CaS0 4 .2H ; 0. Tinh th6 dang tarn, it khi dang sai. Mau tiAng, khi Dn tap 
chat co inau xam, vang dong, nau. do hoac den. Anh thuv tinh. Do cung 2. D6 tach 
hoantoan. 

Gip hinh thanh do tram tich tir anhidrit bi hidrat hoa va tit da voi duoi tac dung cua nuac 
chua axit sunfuric (H 2 S0 4 ). 

L&p sunfua 

Trong lep nay lien quan nhidu den xay dung la khoang vat pirit. 

Pint FeS 2 . Tinh the hinh lap phuong, tren mat tinh the co nhung vet khfa. Mau d6ng 
thau, khi phan tan nho co man den. Anh kirn manh. Vet vach nau hay den nau. Do curng 
5 6,5. Kha gion. De tach khong hoan toan. Vet va khong deu, doi khi co dang vo so. 

Ty trong 4,4 4- 5,2. 

Pirit co nguon goc macma hoac do sir phan huy nhung di tich huu ca dudi tac dung cua 
luoc va sinh vat trong didu kien thieu oxy. Pirit khi tac dung vofi oxy va nudic cho axit 
mnfuric. 

L&p halogenua 

Khoang v4t pho bien nhat cua lop nay la muoi mo halit (NaCl). 

Halit NaCl. Tinh thd lap phuong. Mau trSng hoac khong mau, khi co lSn tap chat thi 
nau xam, do, den. Anh thuy tinh. Do cung 2.5. Dd tach rat hoan loan. Ty trong 2,1 den 2,2. 
lalit co nguon goc tram tich hoa hoc. 
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§3. KIEN TRUC, CAU TAO VA THE NAM CUA HAT DA 


Dat da la tap hop cua cac khoang vat, dupe sap xcp theo nhung quy luat nhat dinh, c6 
the co lien ke't, co the khong, chie'm mot phan khong gian dang kd cua vo qua dat. Vi vay 
ngoai viec nghien cun thanh phin vat chat, thanh phan khoang vat cua dat da, con can phai 
xet den cac dac trimg kien true, cau tao va the nam cua dat da. 


3.1. Kien true cua dat da 


Kien true cua ddit da la khai niem tong hop chi cac yeu to nhir : hinh dang, kich thrrdc 
hat, ty Id kich thuoc va ham luong tirong ddi cua cac hat cung nhu moi lien ket gitra cac hat 
do vdi nhau trong dat da. 

Kich thude va hinh dang hat la do didu kien thanh tao cua da quyet dinh; ddi vdi da 
macma, da bien chdt va da tnim tfch hoa hoc thi chu yeu do didu kien ket tinh. Dieu kien 
ket tinh cham thi cac hat khoang vat se Ibn, cac hat ket tinh trifdc se co hinh dang tinh the 
ro rang, goi la tu hinh. Cac hat ket tinh sau thudng dong vai tro lap nhet cac 16 hong cua 
cac hat ket tinh trude, do do tinh the co dang meo mo, goi la tha hinh. Doi vdi da bien chat, 
do tai ke^t tinh khong phat sinh tai nong chay thi lai khac, cac hat khoang vat co nang luc 
ke't tinh ldn se tu hinh, con cac hat co nang luc ket tinh nho se meo mo, tha hinh. Cudng do, 
do on dinh cua da thay ddi theo kich thude hat, mire do dong nhat va muc do tha hinh cua 
cac hat trong da. Da kd't tinh hat nho co cuimg do ldn va do on dinh phong hoa cao hem da 
co cung thanh phan nhung ket tinh hat ldn. Da cd kicii triic tha hinh thi ben vung hon da 
kien true tu hinh, dac biet khoang vat tha hinh lai la thach anh thi muc do on dinh tang 
ldn ro ret. 

Ddi vdi da tram tich vun thi hinh dang viv kich thude hat la do thanh phan da goc va 
phuomg thuc van chuyen quyet dinh. Da goc hi |)han buy do phong hoa hoa hoc se cho cac 
hat min. Da dupe tram dong do dong nude song mang tdi thi se tron canh, do gio thi hat 
ddng ddu nhung goc canh hem. Dti do tram tich bien hat co dang tron det... Kich thude va 
hinh dang hat co y nghla quyet dinh ddi vdi cac tinh chat dia chat cong trinh cua dSt da 
trim tich vun. Cd the lay vi du nhu cuoi va dam, cat va set thi se thay ro. Cudi va dam la haj 
loai hat co kich thude nhu nhau nhung dam goc canh hon va trong mot chumg muc nao dc 
ddng nhS't horn, do do co cudng do cho'ng cat ldn hon. Trong khi cat ep co rat it, tinh than 
ldn, do rdng nho va tucmg ddi Pn dinh thi set co tinh deo, tinh ep co ldn, do rong ldn vt 
khong on dinh, hau nhu khong tham nude, do ngam nude ldn, ca biet co loai set do am td 
500 s- 600%, trong khi do cat do am khong qua 30%. 

Khi cac hat cang nho thi ty dien tich (tdng dien tich be mat cac hat trong mot don vi thi 
tich hoac trong lupng dat da) cang ldn. Do vay nang lupng be m:)t tang len, hidn tupng b 
mat cang ro ret. De hinh dung dupe ty dien tich b6 mat cua khoang vat set, ta cd the neu le 
bang sd' lidu so sanh vd ty dien tich cua ba loai khoang vat chinh la monmorilonit, ili 
kaolinit (being 1-3). 
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Bang I 3. Ty dien ti'ch cua mot so khoang vat set 


Khoang vat 

Ty le cac kfch 
thucrc 

Kfch thude A 

Ty dien tfch 

m 2 /g 

Dai va rong 

Day 

Monmorilonit 

100. 100 . 1 

1000 -r 5000 

10-50 

800 

nit 

20.20.1 

1000 s- 5000 

50 - 500 

80 

Kaolinit 

10 . 10 . 1 

1000 -r 2000 

100- 1000 

10 


Dat da thudng cau tao tir nhieu cd hat khac nhau. Sir co mat cua nhom hat ca vS chat va 
lirang ddu co y nghTa nhat dinh. VI vay, thanh phan hat cua dat da la mot ybu to khdng the 
thieu khi nghien cuu kien true cua no, nhat la loai mem rdi. 

Sau khi da nghien cuu hinh dang, kfch thude va ham lupng turong doi cua cac hat trong 
dat da, didu quan trong nfra la nghien cuu hinh thuc gin ket giua cac hat vdi nhau. Theo mile 
dd lien ket, ngudi ta chia ra kien true hat rdi, tuc la dat da gom cac hat rdi rac, khong lidn ket 
vdi nhau va kien true gan ket la dat da co cac hat lien ket vdi nhau tdi mot mute dd nao do. 

Lien ket kien true dupe hinh thanh nhd cac qua trinh hoa ly phire tap vdi nhieu hinh thuc 
khac nhau, nhu qua trinh ket tinh, hoa gia, ngung keo, ket tua, hap thu, tham, ap luc... No la 
mot qua trinh lau dai didn ra trong suot thdi gian thanh tao da. 

Trong da macma, bien chat va trim tfch hoa hoc co moi lien ket ket tinh cac da vun co 
hoc cd mo'i lien ket ximang, con tram tfch mem rdi cd moi lien ket keo nude. 

Lien ket ket tinh v& ban chat gan vdi moi lien ket kien true ben trong cua cac khoang 
vat, no xuat hien do luc lien ket cua cac phan tu, nguyen tu va ion d b6 mat cua cac hat 
khoang vat vdi nhau. Vi vay, lien ket ket tinh la loai lien ket bbn vung nha't. Trong mot so 
da nhu quaezit, da vdi... moi lien ket nay co cudng do khong thua kem cudng dp cua cac 
hat khoang vat; vi vay dudi tac dong ben ngoai, mat nut vd thudng di qua ca cac hat. 

Lien ket ximang hinh thanh do su ngung keo trong cac 16 hdng va khe nut giua cac hat, 
thudng la keo silit, set va sat. Trong trudng hop keo la set thi thuc te no vSn la loai lien ket 
keo nude ma ta se neu d dudi day. Lien ket ximang nhin chung cd cudng dd lien ket khdng 
cao. Cudng do lien ket va do on dinh cua no phu thude vao hinh thuc lien ket va vM chat 
ximang lien ke't, bdn virng hon ca la keo silit, sau den keo sit, vdi roi den keo set. 

Lien ket keo nude la lien ket xuat hien nhd lire hap din Vandecvan, vi vly no ty le 
nghich vdi kfch thude hat va muc do hidrat hoa tren be mat hat; cudng do lien ket rlt nhd 
va co dac tfnh la rat khdng on dinh. Tuy nhien trong dat, dac biet la dat loai set, thi no la 
hinh thuc lidn ket chu yeu va tao nen cho dat nhieu dac tfnh quan trong. Tim hieu ban chat 
cua md'i lien ket keo nude, trong nhidu trudng hop ta cd the didu khien dupe cudng do va 
tfnh chat cua moi lidn ket, tuc la cudng do, tfnh chat cua loai dat set. Vf du, do mang hidrat 
day ma cudng do lien ket giam di; trong nhieu trudng hop ap dung bien phap thoat nude 
nhan tao, cudng do cua dat se tang len ro ret. 

3.2. Cau tao cua dat da 

Cau tao cua dat da cho biet quy luat phln bo hat khoang vat theo cac phuong hutdng 
khac nhau trong khdng gian va muc do sip xep chat sit cua no. 
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Sir hinh thanh cau tao khong Jang hiu6mg;, khejng Jong nhat cua da la do sir sap xep va 
phan bo cac hat vl nhieu nguyen nham. JNgtu^yen mhan bon trong la thanh phdn vat chat cua 
dat da, con nguyen nhan ben ngoai cuing khong kern phan quail trong, do la cac trirong ma 
trong do dat da dupe thanh tao nhu ttrirtomg trong lire, truong ap lire, trirong nhiet, trirong 
thuy lire... Trong cac dieu kien khac niluir mhatu, sir dinh hirong cang ro ret khi cuang do cua 
cac trirong bieu hien r5. Su hinh thanhi c;aui tao cua da. trong nhieu trirong hop, la t<Sng hop 
sir tac dong cua hai, ba truong. v i du nihiu sar thanh tao can tao lap cua da tram tfch la do tac 
dong cua truong trong lire ket hop vdi trnromg (buy luc. Dong nude co tac dung van chuyen 
va tuyen lira hat theo dudng kfuh va trromg lircong; trirong trong lire co tac dung dan deu cac 
hat dua tdi theo chiJu ngang, vi vay did tiraim tfch dnrong co cau tao lop, cac lop nam ngang 
hay gan nPm ngang. 

Tac dung cua trudng trong lire (ap lure diia tang) va truong nhiet (nhiet qua dat) da lam 
cho da bien chat khu vuc co cair tao prhiten raft dien hinh. Cac tinh the’ khoang vat hinh tarn 
nhu mica, clorit... hinh thanh do nhiet dio tcao, duoi tac dung cua ap luc dinh hudng se sSp 
xep song song vdi nhau va tao men cau taio ]ph:ien c ua da. 

Trong di6u kien ap luc lorn, phan loin dai co cau tao ciiai sit, giua cac hat khong con hay 
con raft ft ke hong. Nguqc lai, trong diiSiu klien ap lire nho, da tram tfch, da macma va ngay 
ca da bien chat thudng co cau taio khoiiig chiat sft, nuic do Id hong Ion, co the tao nen can tao 
dang 16 hong nhu cau tao hot cu a da phnnn trao, cau tao xbp hay hong cua dat loai set. 

Cung can chu y rdng trong mhieu trudmg laop, kien true va can tao cua dat da con do tac 
dong thu sinh nhu qua trinh phong hoai k.arst... tao non nfra, nhu cau tao to ong trong da ong 
la do tac dung cua qua trinh laterit hoa • 

3.3. The n&m cua dat da 

Kien true va caiu tao moi chi noi lem ltd ch ire nqi bo cua dat da, nhung trong thuc te yen 
cau phai nghien curu da trong m*ot khu vurc nhat di.ih.Vi vay can biet sir phan bo cac loai da, 
vi trf va hinh thu m6i khoi da trong loam be 1 ) khu vuc. Do do nguoi ta dua ra khai niem dang 
the n4m cua dat da. The nam cu.a dat dta ch^o ta khai niem vc hinh dang, kfch thuoc va tu the 
cua khoi da trong khong gian c ung nlmr nvoi quart he cua cac khoi da trong khong gian do 
voi nhau. 

D6'i vdi da macma, loai da diiroc thianih tao tir dung nham dong curtg lai thi hinh thu cua 
cac kho'i da rS't da dang. Kfch thuoc <cu;a khoi da cung nhu moi quan he tiep xuc cua no 
voi cac da vay quanh thay doi rat Ion v:a cung la yen to co y nghla rat Ion trong dia chat 
cong trinh. 

Doi vdi da tram tfch, do dac tfnh plham lop nen kfch thude khoi da chu yeu la chieu day 
cua lop. O day, tu the cua lop cd y nghila Ion hern. NhiSu truong hop dp nghieng cua cac lop 
da da lam cho nhieu cong trinh xay cluing mat on dinh, phat sinh ra trupt va lun khong dPu. 
NhiPu ham 16 bi sut vom cung l a do dii co the nam nghieng qua doc. Ngubi ta thuemg phan 
biet hai loai the nSm da tram tiich la the nam nguyen sinh - hinh thanh trong qua trinh tao 
da (thuomg nam ngang hay hoi nghienig) va the nam thu sinh - the n4m nguyen sinh da bi 


26 



bien doi do cac hoat dong kien tao ve sau (mini nghicng, ubn nep...). Noi nhir the khong co 
nghTa la dirdi tac dong kien tao thi the nam ciia da macma va bien chat khong bi thay d6i, 
nhirng do hinh thu va kich thuoc khoi da ina sir bien dong do khong co y nghTa thuc te nhu 
da tram tich. 

The nam cua dat da la yeti to cho ta biet mire do dong nhat cua n6n cong trinh ca v6 
cuong dp, on dinh va tham. 

§4. DA MACMA 

Thanh phan cua cac khoi nong chay (con goi la macma) rat phuc tap: chu yeu la silicat 
co chi'ra cac loai khi va hoi nuoc. Nhiet do cua no toi 1000 -r 1300°C. Macma khi xam nhap 
len phan tren cua vo qua dat se toa nhiet va nguoi dan dong cirng lai thanh da macma. Tuy 
theo thanh phan macma va dieu kien nguoi lanh ma hinh thanh nhi6u loai macma khac 
nhau. Su dong cirng cua macma a dirai mat dat cho da xam nhap va a tren mat dat cho da 
phun trao. 

Thanh phan vat chat va dieu kien nguoi lanh cua macma quyet dinh cac dac frung co ban 
cua da macma. Khi di qua cac lop khac nhau cua vo qua dat va trao len tren mat dat, 
macma se gap cac dieu kien nhiet dong khac nhau. 0 diroi sau, no chiu ap lire Ion va nhiet 
dp cao cua moi truong bao quanh nen con giu dupe khi va hoi nuoc; den gan mat dat va dac 
biet la o tren mat dat, ap luc cua moi truemg rat nho, khi va hoi nuoc dupe thoat ra, nen 
thanh phan va tinh chat ciia da macma cung bi bien doi, khac voi thanh phan cua macma. 

4.1. The nhm cua da macma 

Tlico dac tinh hinh hoc cua moi truong nguoi lanh, nhu hinh dang va kich thiroc cua khe 
nut, hinh dang mat dat cung nhu tinh nhot cua macma ma da macma co cac dang the n§m 
khac nhau. Vi vay the nSm cua da macma cho biet hinh thu cua khoi da. 

Da xam nhap thuPng co cac dang the nfim sau (hinh 1-5): 

Dang nen de’ chi cac khd'i da macma co hinh dang khong quy tdc nhirng kich thuPc rat 
lPn, dien tich phein bd co the’ toi hang tram, hang ngan ha. Gioi han duoi cua no thuong 
khong xac dinh dupe. Da vay quanh tiep xuc voi dang n6n co dac trung la khong bi bien 
doi v6 the ndm. 




Hinh 1-5. Dang the nam nta da xam nhap. 
a) Dang nen ; h) Dang nam ; c) Dang lap, clang math 
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Dang ndm chi kh6'i da macma cd hinh nam hoac than kinh day. Dien tich phbn bo khong 
rong, vao khoang vai chuc ha. Cac da vay quanh nhat la o' phia tren bi uon cong theo hinh 
dang nam. 

Dang Icq? dirge hinh thanh do macma xani nhap theo cac khe nut giua cac mat tang da. 
No co do day nho, thudng chi co do \ ai. net den vai chuc met nhimg pham vi phan bo 
tuemg doi lctn, co the tdi vai ha. 

Dang much hinh thanh do macma xam nhap va lap day khe niit cua cac tang da. Bd day 
mach thay doi tir vai centimet den vai chuc met. Da mach co nhidu nhanh, cho tiep xuc vdi 
da vSy quanh thubng co khe nut lam tang tinh tham nude cua dat da. Cac mach thubng 
vuong goc hay cat cac tang da triim tich vai nhirng gdc tuong doi ldn. 

Cac khoi da macma dang nen, dang nam do pham vi phan bo rong, co the’ dung lam ndn 
c6ng trinh t<5t. Con khi b dang lop, dang mach thi co kha nang gay ra sir khong ddng nhat b 
nen cong trinh; tuy nhien didu nay tuy thuoc vao pham vi phan bo cua no va pham vi xay 
dung cong trinh. 

Da phun trao co cac dang nam chii yeu sa u [hinh 1-6)- 



Hinh 1-6. Dang i he nam cua do phun trao 
a)Dang lap plni , h)Damg Jdiiig chdy ; < ) Dang i ’dm 

Dang lop phu la dang da phun trao phii tren rnot dien tich rat rong, co thd toi hang ngan 
km 2 . Thubng duoc hinh thanh do dung nham itrao len mat dat theo cac khe nut keo dai cua 
vo qua dat. Su trao dung nham nhieu dot c:o the tao lap phu gdm nhibu tdng vbi bd day 
lbn. Vi du nhu cao nguyen Decang (An Do), lctp phu cd dien tich 500.000km^ va bd day 
tbi 2.000m. 

Dang ddng chdy hinh thanh do macma trao ldn qua inieng niii lira lap ddy cac khe ranh 
cua thung lung. Dac trung cua no la cd chidu dai Ion hon chieu rong rat nhidu, co the keo 
dai den 30 -r 40 km va hon nira phu thuoc v ao do nhdt cua dung nham va hinh dang thung 

lung. Dung nham ngheo silit thubng long, dd di chuyen, cho dong chay cd chidu dai ldn. 
Dung nham giau silit cd tinh nhdt ldn, co thd ddng dac tai chd hinh thanh dang vom, 
dang thap... 

Khi x^y dung do'i vdi cac dang the nam cua da phun trao can chu y bd day cua no vi 
nhidu khi lop da macma cimg chile chi la lep phti mdng tren lop trdm tich mdm veu d 
phia dudi. 
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4.2. Thanh phan khoang vat cua da macma 

Cac khoang vat chu yen tao nen da macma tinh theo ham lugng binh quan la : fenpat 
60%, thach anh 12%, amfibon va piroxen 17%, mica 4%. Khoang vat thur yeu co ziacon, 
tuamalin, apatit... Cac khoang vat thur sinh co the gap xerixit, clorit, kaolinit... Su to hap cac 
loai khoang vat trong da dugc quyet dinh boi thanh phan hoa hoc, bai sir phan di ket tinh 
cua macma. 

Trong khoang vat cua da macma con chia ra loai khoang vat mau thlm: amfibon, 
piroxen, biotit... va loai mau nhat: thach anh, fenpat... 

Hau het cac khoang vat thanh tao da macma co moi lien ket hoa tri bPn vtrng va dugc 
thanh tao a diPu kien nhiet dp cao. Do vay, nhin chung cuang dp cua khoang vat tirang doi 
lan nhung dPng thoi cung kem On dinh hem trong diPu kien khi quyen, d6 bien doi thanh 
cac khoang vat on dinh trong dieu kien tren mat dat nhu set, cac oxit... 

Ket qua phan tfch hoa hoc cho thay khoang vat cua da macma dirge thanh tao bai hau 
het cac loai nguyen to hoa hoc, nhirng chu yeu chi co : O, Si, Al, Fe, Ca, Mg, K, Na, H, Ti. 
Luang chda Si dugc tinh theo SiCK thay doi tu 25 -r- 85%. Khi ham lugng Si0 9 giam thi mau 
cua da sam dan, ty trong tang len va nhiet dp nong chav giam di. 

Dua vao lugng Si0 2 , ngudi ta chia da macma thanh 4 loai : 

1. Da axit, vori lugng SiCK tren 65% nhu : granit, Iiparit... 

2. Da trung tinh, vai lugng SiO : la 55 -r 65% nhu : diorit, sienit. . 

3. Da baza, vdi luang Si0 2 la 45 -f- 55% nhir: gabro, bazan... 

4. Da sieu baza, vai lugng Si0 2 nho him 45% nhu : peridotit, dunit... 

Su thay doi thanh phan khoang vai ciia cac loai da macma chfnh co the’ bieu diPn nhu so 
d6 hitih 1-7: 


Hinh 1-7. Sa do ty le 

ticang doi cua khoang vat 
chu yeu trong da macma 
1. Dd trung tinh ; 2. Dd axit ; 
3. Dd baza ; 4. Dd sieu baza 



4.3. Kien true va cau tao cua da macma 


Khi nghiSn cuu da macma, muc dp ket tinh, tuc la dp lan va hinh dang cua tinh the 
khoang vat va mure dp dong dSu cua no la co so clac trung cho kien true cua da. Dac diem 
cua kien true khong chi cho biet cac tinh chat vat ly, co hoc va on dinh cua da ma con cho 
biet ca diPu kien thanh tao da. 
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Theo mire do ket tinh co the ch ia 


rap4- lo»ai ki*ih true chinh : 


Kien true toon tinh : tat ca ea 
giura chung ro ret co the nhln thay hr 

Kien true poefia : chi thay bang 
rat nho (vi tinh) hay khong ket t.nh 


! kti loaing wat trong da dcu ket tinh, ranh gidi phan each 
inj g rniait tihuoug (hinh I-Sa). 

dmi at ;thiircmg trot so tinh thd ldn rai rac trdn ndn tinh the! 
( \hi iilli I-8b). 



Hinh 1-8. K, eh trnkeaiia do mar mo tphonp etui 12 Win) 
a) Keen true- tcouin tinh ; b) Kien ink poefia. 

Kien true an tinh : tinh the rat nh«o Ikhiomg phan biet duoc bang mdt thudng chi thay dudi 
kfnh hid’n vi, 

Kien true thuy tinh : da khong kett tiinhi nhu thuy tinh mii lira. 

Dua vao kich thude hat la chia rai: kiien true hat ldn khi kich thude hat trdn 5mm, kien 
true hat vira khi kich thude hat tir 5 - '2nnm, kien true hat nho tur 2,0 -r- 0,2mm va kien true 

hat min khi hat nho hon 0,2mm. Ng>oaii ira, can cir vao kich thude tuemg doi cua cac hat dd 
chia ra kid'n true hat ddu, khi cac hat co5 k;ic!h thude grin nhu nhau va kien true hat khong ddu 
khi cac hat to nho khac nhau. 

Muc do ket tinh cua khoring vat pihuitthudc dieu kien dong nguoi cua dung nham. O dudi 
sau, do tinh dan nhiet cua da ikem, qjuai tirinh dong nguoi cua dung nham keo dai ; cac tinh 
thd’ co du thdi gian de ldn len, da xarm rnhrap thudng co kien true toan tinh hat ldn va hat ddu. 
Con d gan mat dat va tren mat dat, diteui kien toa nhiet tot va ap iuc tha'p ndn dung nham 
nguoi rat nhanh ; cac tinh the khong krips hinh thanh, chi hinh thanh cac tinh the nho hoac 
chi ket tinh duoc mot so khoring vat >c6» nihiet do ket tinh cao. Do vay kien true dn tinh, thuy 
tinh ? pocfia dac trutig cho cla x am nhiap) mong va da phun trao. Dac biet, kien true thuy tinh 
thudng thdy khi dung nham ph un c dray biien. 

Sir ket tinh cua khoang vat con pihui tlhudc thanh phan cua dung nham. Cac dung nham 
ngheo silit thuemg chua cric hop chat de: hoa tan, co tinh di dong ldn; do nhdt cua dung 
nham giam lam cho sir ket tinh duoc de diang hon. 


30 




Da co kien true toan tinh hat ddu co cudng do va do on dinh vdi phong hoa cao hem loai 
kien true thuy tinh, kien true hat khdng deu. 

Doi vdi da macma, dua theo sir dinh hirdng cua cac thanh phan khoang vat trong khong 
gian co the chia ra : can tao dong nhd't (hay cau tao khoi) - theo bit ky hirdng nao, thanh 
phan khoang vat cua da cung nhir nhau va cau tao ddi (hay cau tao long) - trong da, 
khoang vat tap hop theo dang dai vi dupe dinh hudng theo phuomg di chuydn u * ^dng 
dung nham. 

Dua theo mire do hong cua da chia ra : Cau tao due sit : trong da khong co 16 hong. Cau 
tao IS hong : trong da ton tai cac 16 rdng. Cau tao 16 hong thudng gap a da macma thanh 
tao gan hoac d tren mat dat, co su thoat cua khi va hoi nude tCr dung nham. Mot so trubng 
hop cac 16 hong dupe lap diy bdi khoang vat thd sinh, lien quan vdi cac dung dich luu 
thong trong da, cho ta cd'u tao hanh nhdn. Khoang vat lap day co the la : opan, thach anh, 
clorit, canx.it... 


Mot dang die biet cua da co cau tao 16 h6ng la da bot. Loai da nay thanh tao tu dung 
nham co nhidu chat d6 bo'c, dupe nguoi lanh nhanh o dudi nude hay trong tho nhuong am. 
Da bot co 16 rong ldn va nhe. 


Cau tao dong nhi't bao dam su dang hudng vd cac tmh chat vit Iy co hoc cua di. Cac 
loai cau tao dai, cau tao 16 hong tao ra tmh di hudng cung nhu lam giam cudng do, su on 
dinh doi vdi phong hoa. 


Khi nguoi lanh macma se co lai, giam th6 tfch va tao ra cac khe nut theo nhung quy luat 
nhi't dinh. Nhung khe nut do goi la khe nut nguyen sinh va khoi nut do nhung khe nut do 
phin ra goi la khoi nut nguyen sinh. 


Khac vdi khe nut thong thuomg, khe nut nguyen sinh khong pha hoai su lien ket giiia cac 
kh6'i nut. Chung co th6 xem la nhung mat ma a day tinh vung chic cua da bi giam sut. He 
thd'ng khe nut nay phin bo co quy luat va trong qua trinh phong hoa dupe the hien ro them. 

M6i loai da co hinh dang khoi nut nguyfin sinh rieng : bazan co khoi nut hlnh tru, granit 
va sienit co khoi nut hinh g6'i dem, con diorit co khoi nut hinh ciu (hinh 1-9). 

Khe niit nguyen sinh va cac khe nut co ngudn go'c khac lam giam cudng do, tang tinh 
thi'm nude cua da. 


4.4. Phan loai da macma va dac tinh cua mot so da macma chinh 


Nhu tr6n da neu, thanh phin hoa hoc, thanh phan khoang vat, didu kien thanh tao va cac 
tac dong thu sinh trong qua trinh ton tai cua da macma co y nghla quan trong, quyet dinh 
cac dac tinh vat ly, co hoc cua da. Dua tren cac co so do nguoi ta chia da macma ra cac loai 
khac nhau. Doi vdi da phun trao con xet den mdc do bien doi thanh phan va kien true ban 
. 'iu de chia ra : phun trao co (da bj bien doi) va phun trao mdi (chua bi bien d6i). Bang I-i 
leu len each phin loai da macma cua D.S. Belianxki va V.I. Petrov. 

Da loai axit pho bien nhi't la da granit (xim nhap) ; poefia thach anh va liparit 
(phun trao). 
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Hinh 1-9. Khoi mil nynven si/th iiinh long tru nut da manna 


Granit gom cac khoang vat thuoc nhom fenpat nlur fenpat kali (octocla, microlin) va 
plagiocla axit (anbit, oligiocla). Lircng thach anh it hon fenpat mot chut va thirdng la cac 
hat co hinh dang khong quy tic. Khoang vat mau tham rat it. thirdng la biotit, augit, 
hocblen. Con khoang vat phu co the’ gap manhetit, pirit, ziricon, apatit. Mau cua granit 
thirdng do mau cua fenpat quyet dinh co the’ tir xam sang den hong xam. 

Granit thirdng co kien true toan tinh, cau tao dong nhat, dac chac vdi the nlm rat da 
dang : n6n, na'm, mach... 

O mi6n Bic Viet Nam, granit gap d viing song Chay (tay Ha Giang), tay bac Bic Can, 
Son Dirong (Tuyen Quang), Tinh Trie (Cao Bang), Nam Rom (Dien Bicn). 0 mien Nam, 
granit gap d vung Nam Trung Bp, Kon Turn. 


Bang 1-4. Phan loai da macma ciia D.S. Belianxki va V.I. Petrov 


Thanh phan 

Da xam 
nliap 

Da phun trao 

Hoa hoc 

Khoang vat 

Co 

Mbi 

4 

£>a loai axit 

(S O, > 65 7c) 

i 

Fcnpat kali, thach anh, plagiocla, 
khoang vat man tham (biotit, hocblen, 
atigit) 

Granit 

Pocfia 
thach anh 

Liparit 

Da loai 
trung tfnh 
| (SiO-, =55 : 659c) 

Fcnpat, plagiocla axit, mot so ft 
khoang vat mau tham (amfibon, mica) 

Sicnit 

Pocfia 

octocla 

Trachit 

Plagiocla trung tfnh. khoang vat mau 
tham (amfibon) 

Diorit 

Poefirit 

Andezit 

Da loai bazo 
(SiO, = 45 - 559c ) 

Plagiocla bazo', khoang vat mail tham 
(doi khi la olivin) 

Gabro 

Diaba, 

poefirit, augit 

Bazan 

! Da loai sicu bazo 

(SiO-, < 459 ) 

tlj 

TT 

b 

Cf, 

< 

Peridot it 

- 

- 

OU\ in, cpiang j Dunit 

_ . . .. _ J 



P o'fin thach anh va liparit la da phun Iran co ding thanh phan vo'i granit, trong do 
pocfia thach anh la da co hon. Khoang vat fcnpat chiem iru the, khoang vat man thftm co 
biotit, amfibon, piroxcn. 

Man cua pocfia thach anh tlurdng nau do, nau, co khi phot luc. Liparit co mau triing, 
xam. luc nhat, vang nhat. Pocfia thach anh cb man tham hon va chac hon liparit. Pocfia 
thach anh co kicn true pocfia dicn hinh. 

O nude ta, liparit gap b Tam Lung (Lang Son), Tam Dao (Vinh Phiic), Phanxipang, Than 
Uycn, NghTa Lp, nam Hoa Binh, thupng ngitbn song Cluiy va song Chu, Ky Anh (Ha TTnh). 
Pocfia thach anh co a doc duong Hfru Lung di Ban Tin (Lang Son). 

t)d loai trung link pho bien nhat la sicnit, diorit (xam nhap) ; pocfiril, pocfia octocla, 
trachit. andcsit (phun tiao) 

Sicnit, pocfia octocla va trachit tao thanh mot nhcSm trong do sienit la da xam nhap sau 
con pocfia octocla va trachit la da phun Into. Sicnit thanh tao tir nhibu khoang vat co kich 
think khac nhau. Khac vbi granit la khdng co thach anh, lirong fenpat it hon va co nhieu 
khoang vat mau tham hon. Khoang vat chu yen trong sicnit la octocla hoac microlin, 
plagiocla axit. Khoang vat mau tham co biotit, mot ft olivin. Man cua sienit thSm hon granit. 

Trachit la da phun trao moi, mau xam tiiing, mat vo xu xi co nhidu 16 hong. Pocfia 
octocla goi la pocfia khong co thach anh thi mau thfim hon ; no la loai phun trao co va khac 
vdi trachit nhir pocfia thach anh khac vbi liparit. 

Diorit, poefirit va andezit tao thanh nhom da trung tinh thir hai, trong do diorit la da 
xam nhap sau, poefirit la da phun trao co \a andezit la da phun trao moi. Thanh phan cua 
diorit gom co plagiocla trung tfnh (oligiocla, andezit) va hocblen, doi khi co biotit. Mau 
xam, xam luc co khi xam sfim va den. Khoang vat thir sinli co apatit, manhetit. Trong diorit 
doi khi con gap pirit. 
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Diorit co kien true ket link dien hinh. dang tinh the eua plagiocla rat ro. Diorit dang 
mach co kien true poefia. 

O nude ta, thanh phan eua poehrii va ande/it gbm co: plagiocla tiling tinh. (khoang Mil 
mau thSm nhir augit, hoehien Itiem gap hen). Poefirit co man I tie thain. xam cliac hon 
andezit. Da co kien true poefia sienit. diorit gap o Plumxipang. Pi ami a (Bae Can), vung ta 
ngan thuang luu song Da tdi bac Lai Chau. Tam Dao. bae Cho' Don. Dien Bien... Traehit co 
d Khao-purn (giira Phanxipang va song Da). ..Andezit co o' luu virc song Long Dai (Quang 
Binh), Ky Anh (Ha TTnh), nam Ben Thuy. Nam Tiling Bb... 

Da loai baza la loai da tuemg doi pho bien. nhat la da plum trao. Trong nhoni nay co 
gabro la da xam nhap, con diaba va bazan la da plum trao. Cilia cluing khong co su khac 
nhau nhibu vb thanh phan hoa hoc nlurng khac nhau clui yen vc kien true. 

Gabro co thanh phan chu yen lit plagiocla baza (labrado), khoang vat miiu thSm (piroxen. 
amfibon, olivin), doi khi co manhetit. Miiu tu tham den den. Kien true eua gabro rat da 
dang. Thubng co kien true toirn tinh, trong do cac tinh the plagiocla va piroxen phat irien 
rat ro. Cac hat piroxen nam d khoang trong giira cac tinh the plagiocla. Cac da xam nhap 
sau co kien true ket tinh hat vira va hat ldn. 

Gabro thubng co cau tao khoi, vbi cac dang the nam lit dang non, dang mach. 

Bazan va diaba co thanh phan chu yeu la plagiocla, augit co khi co olivin, manhetit. 
Mau tir xam thSm den den. Diaba la loai da co. Khac vbi bazan, diaba co khoang vat clorit, 
do vay diaba co miiu den luc. 

Bazan thubng co kien true poefia. trong do cac hat plagiocla va augit ket tinh rat ro. 
Diaba thubng co kien true an tinh, doi khi co kien true poefia vbi cac hat tinh the la 
plagiocla. Nhm chung chung co ctiu tao khoi, co klioi nut hinli luc king dien hinh. Bazan co 
th6 co cau tao 16 hong. 

Bazan cung vbi andezit la loai da plum trao phan bb rong rai nhat a tren mat dat. Bazan 
va diaba nbm b dang lbp plui, dang mach. 

O nubc ta co the gap gabro a Bao Hit, Trai Hut (Yen Bai), Nam Rom, Nam Meng (Dien 
Bien), ntii Chtia (Thai Nguyen), niii Srcna (Dii Lat)... Bazan co a Lain Dbng, Dac Lac, Gia 
Lai (Tay Nguyen), Phu Quy, Do Linh... Diaba gap b Chi Lang (Lang San), An Lac (Cao 
Bang), vung song Da, tay nam Kim Boi (Hoa Binh), Co Dinh (Thanh Hoa). 

Dd loai sieu baza b the xhm nhap co peridotit va dunit, con b the phun trao thi chua ro. 

Peridotit co thanh phan la augit, olivin va mot so it khoang vat quang. Mau luc th&rn, 
nau, nflu tham den den. Neu chua nhieu piroxen thi da co ten la piroxenit. Kien true 
toan tinh. 

Dunit co thanh phan chu yeu la olivin. 

C) nubc ta, peridotit gap b vung song Ma, luu virc song Da, Ba Vi, Thuan Chau (Tay 
Bac). Piroxenit va dunit co b Co Dinh (Thanh Hoa), Ta Khoa (Tay Bac). 
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§5.*),\ TRAM I ICH 


Tu: cu cac loai dal da khi 16 ra tren mat dal ike c;i cac da macma ran chile) dbu chiu tac 
dong .iia cac nhan to quyeii kin', quyen nn'o'c. queen sink. vat. Ket qua la da bi pha buy. Mot 
bo phm boa tan tao tbanh dung dicb. bo plum khac tao tbanh nbirng manh vun co kfch 
timbre khac nhau. Cac vat lieu do bi gib boac nirb'c mang di rbi tfell tu lai tao tbanh da tram 
tfell. Qua truth tbanh tao da tram tfch co the cilia lain ba giai doan : 

Giii Joan mot, pha buy da ban dan va tao licit cac hat vun, dung dicb goi la giai doan 
tao va lieu tram licit. 

Gii! c loan hai. dirbi tac dong ciia gib \ a dong mrbe, vat lieu tram tfch dupe van chuyeii 
va luyen lira, dupe tram dong lai tbanh cac 1 op hat vun boac bint set hoac ket tua dung dicb 
- Iran licit mem rbi. 

Giii doan ba, diroi tac dung ciia ap lire, trong lire va cac dung dicb ket tua trong mrbe, 
train .felt nieni rbi diroc nen chat boac mat ket lai tbanb da, goi la giai doan boa da ciia 
tram t eh. 

Sai nfra da train tfch co the tiep tuc bi bien dbi dirbi tac dung ciia nhieti nhan to khac 
nfra, goi la giai doan hau sinb. Dirbi tac dung ciia nliiet do cao, ap lire lbn, da kltong 
nbu'n< dirpe nen chat ma tai kei tilth (bien chat) boac nbng ebay de tao macma, boac khi 
da hi toe lb ra ngoai kbf quyen, da sc bi plian buy, vb vun, tao tbanb dung dicb... (vat lieu 
tram licit rnbi). 

Dpt vao dac tfnli vat lieu, da tram tfch co the cilia ra lain 3 loai : tram tfch vun, tram tfch 
set, (nm tfch sinb boa. 

Sir tfch dong cac vat lieu manh vun cb kfch tlnrbc khac nhau tao nen tram tfch vun bay 
tram felt indm rbi. Khi tram tfch vun dupe keo kei bbi ximang thien nhien hay dupe nen 
chart tti goi la da train tfch vutt keo ket bay da vun nin elide. 

Da tram tfch set dai bo pban la tbanb tao trong mrbe do ket tua, ngung keo hay do cac da 
kluf'C ti pban buy boa ly vbi tbanh pban clui yen la cac khoang set. Con da tram tfch sinb 
boa hub tbanh do tac dung ciia sinb boa bay do climb xiic sinb vat tfch dong lai. Dae trung 
ciia kai nay lit cb cac di tfch sinh vat xen kep lan Ion vbi tram tfch hoa hoc. 

5.1. The nSm ciia da tram tich 


Klac vbi da macma, qua trinh hittb tbanh da train ifeh chiu anb hirbng rat lbn ciia trubng 
tronig lire. Bbi vay, the m\m dang lop song song nam ngang la dang phb bien dbi vbi da 
tran.i felt; the nam nay dac trung cho moi trubng train tfch dong nliat va yen tTnb. Lbp xien 
cliem, Ibp vat niton tlnrbng gap trong tram tfch gib va tram tfch cira song. C) noi dong nubc 
ubn knic tbirbng hinh tbanb the mini dang than kfnlt. 


Cat da cb, da trai qua nhiem thbi ky bieit dong kieit tao tlii thubng cb the nam dang lbp 
son;g ;ong nbirng nghieng boac non nep. 0 Viet Nani ta, da triim tfch cb trubc ky De Tu 
deu b nghieng dao den ntuc do nliat dinh. Da cang cb tlii sir bieii dong cang lbn, cac da cb 
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nhat thi su bien dong da xo.a nlr.oai 
ca hinh dang the nim ban diu bidii 
cac he thong khe nnt, dirt gay kiiem 
tao... ma chung ta se xct ky ai 
chuong II. 

Trong thirc te, d£ xac dinh hudmgj 
nghieng va do nghieng eua tang <dai 
thirdng dung khai niem ve dubmg; 
hudng doc va goc doc. Do'ii vdi miott 
tang da thi cac yeu to hinh: hoc c:uai 
no dupe xac dinh nhu sau : 

Duong phuong la giao t uy en c:uai 
mat tang da vdi mat phing nMmi 
ngang, do la phuong keo dai c:uai 
ting (hinh 1-10). Vi tri dudn g phuomg 
trong khong gian diroc xac dinh bitng 
goc phuong vi dudng phuon g. 



Hinh 1-10. Do cac yen to the nam cua tang da 


hang dia ban dia chat 


Dudtig doc hay dudng doc nhiat iciia tamg da la nira dudng thing nim tren mat ting da, 
vuong goc vdi dudng phuong va c<o cchiidu qiuay ve phia doc xuong cua tang da. 

Vi tri dudng doc trong khong; g;iam dupe xac dinh bang goc doc a va goc phuong vi 
hudng doc p, turc la goc p'hutong vi ciua hi nh chii-u dudng doc tren mat phang ngang. Goc 
phuong vi hudng doc cd ihd t’tiay ■':* ?0°° v d g fV doc thay doi tir 0° - 90°. 


Cac tri so a, P sau khi do a thine ■ 
dia bang dia ban dia chat, dupe 
ghi chep dudi dang p Z a.. vi du 
120 Z 30; con d tren bam d6 cljat 
chat dupe dac trung blng ky hiieui 
rieng, vi du : 120 Z 30 va 12© Z 30) 
nghieng dao thi hien nhu ihinli 1-11 
va trong do : 

* Phuong va chilu cua mini dutomig thin 
tri so fd ; 



3) b) c) 


Hinh l-ll. Bieu thi cac yen to the 
nam tang dd tren ban do dia chat 

jg chi hudng doc cua tang da dupe xac dinh theo 


- Doan thing bi£u didn (dudng phurcmg c ua tang da va vuong goc vdi hudng doc; 

- Goc doc a cua tang da duoc gh i d cuoi nira dudng thing chi hudng doc cua tang da 
bing con so khong cd don vi. 


5.2. Thanh phan khoaing vat d;a tram tich 

Trong da tram tich co tihl cd du tail ca cac loai khoang vlt da biet, nhung trong mot loai 
da thi thudng don gian va (Jong mhait. Ve dpi the da tram tich cd cac khoang vat sau : 
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1. Khoang vat nguyen sinh, tire la cac manh da hay khoang vat do phong hoa ca hoc cac 
loai da co tur trude. Chung la thanh phan chu yen cua da tram tfch vun (cuoi, soi, cat). 
Trong do pho bien hon ca la thach anh, sau den fenpat, ziacon, tuamalin, apatit... 

2. Khoang vat thu sinh thanh tao tir cac khoang vat nguyen sinh bi phan huy hoa hoc nhtr 
cac khoang vat set. 

3. Khoang vat thufin tuy cua da tram tfch, hinh thanh do sir king dong cua dung dich 
that, sir ngimg keo co hay khdng co su tham gia true tibp hay gian tie'p cua sinh vat, nhu 
thach cao, mubi mo, glauconit, opan... Chung khong co hoac co rat ft trong da macma 
nhimg lai la thanh phan chu veu ciia da tram tfch hoa hoc va sinh vat, la ximang gSn ket 
trong da tram tfch vun cot hoc. 

Nhin chung khoang vat cua da tram tfch bn dinh doi vdi phong hoa hem cac khoang vat 
cua macma. Doi vdi tfnh chat xay dung cua loai tram tfch mem rdi, khoang vat set co vai 
tro quan trong. Sir co mat cua no lam cho dat co nhieu dac tfnh rieng nhu : tfnh deo, dfnh, 
nb, ep co rat ldn, tfnh tham nude nho; dac biet khi thay dbi luong nude hap thu, cudng do 
cua dat thay dbi rat nhieu lan. 

Doi vdi da tram tfch, ngoai thanh phan hat khoang vat ta can chu y tdi cac tap chat va 
ximang. Sir co mat cua tap chat co y nghfa quan trong dbi vdi tram tfch cacbonat, con thanh 
phan ximang co y nghfa ldn dbi vdi tram tfch vun keo ket. Tap chat silit, dolomit se lam 
tang cirdng do, giam tfnh hoa tan cua da vdi, con set lam giam tfnh hoa tan dong thdi cung 
lam giam cudng do cua da nay. Da vdi churn set de hoa mem khi tac dung vdi nude. Chat 
keo silit trong tram tfch vun cd hoc la chat gan ket bbn chac nhat, sau den cacbonat va oxit 
sat; con thach cao va set la chat gan ket yeu nhat. 

5.3. Kien true va cau tao da tram tfch 

Kien true cua da tram tfch rat nhieu ve. 'I rong da trtim tfch co du cac loai lien ket : lien 
ket ket tinh d da tram tfch hoa hoc, lien ket ximang d loai tram tfch vun g3n ket, lien ket 
nude d loai tram tfch mdm rdi. Do'i vdi trudng hap lien ket ket tinh, ngudi ta phan loai kien 
true dua vao mdc do ket tinh, tirong tu nhu da macma, cho nen khong ciin trinh bay lai nua. 

Tfnh chat xay dung cua loai da tram tfch vun co hoc (gan ket va chua gan ket) duac quyet 
dinh bdi kfch thude cua hat. Ten ciia loai kien true duac goi theo ten cua cd hat do (bang 1-5). 


Hang I 5. Phan loai kien true dua vao kich thude hat cua da tram tfch vun ca hoc 


Ten goi cac hat vun 

Dirbng kfnh hat (mm) 

Loai kien true 

Da hoc, da lan 

>200 

Kien true hon lan 

Dam, cuoi 

200 - 20 

Kien true hat dam (cuoi) 

San, soi 

20-2 

Kien true hat san (soi) 

Cat 

2 - 0.05 

Kien true hat cat 

Hat bot 

0,05 - 0.005 

Kien true hat bot 

Hat set 

<0.005 

Kien true hat set 
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Trong cung mot loai kfch thirdc c on chi a ra loai 'ion canh: eta lan, cuoi, soi va goc canh: 
da hoc, dam, san. Do mai iron va hinh dang hat dupe cuvet dinh bdi hmh dang, tinh chai 
cua khoang vat, cua da ban dan, tac Jung ma tron cua nude, cua gio... 

So hinh thanh kien true c uu tram tich mem rdi , thirdng goi la dat, nhu sail: Doi voi 
cac hat co kich thuoc 16n (>0,05 mm), sir chum King tu do nen kien true hat don gian 
(hinh l-l2a). Lire tac dung t acme b.6 giua cac hat trong trirdng hop nay nho hon nhieu so 
vai trong lirang cua no. Doi vdi cac hat nho, do hien tirong he mat va cac lire tircmg ho 
khac, lire dinh d cac diem liep kuc giira cac hat Ion hon nhieu lan trong lirong hat, thi khi 
chim ldng tao nen kien true to on,% hay kien true 16 cho ( hinh l-l 2b ) rat phire tap, trong do 
the tich cac khoang trong 16'n hem the tich hat rat nhieu. 



Hinh 1-12. C at dang kien true etrhdn < lia dat 
a) liar ; h) To ong; < ) hong 

Neu kich thuoc cac hat nho non 1 micron (0,001 rnmg cluing se co tinh chat cua cac hat 
keo. Trong moi truomg nude c;h ing o 1 rang tliai huyen phii, khi gap chat dien giai trung hoa 
dien tich cua cluing (vj tin nhu Lht nude song dupe plia lion voi nude bicn), lire day giua 
cac hat giam di, cac hat xich lai gan nhau, chain va dinh \ao nhau rdi chim lang xuong, 
hinh thanh kien true clang; bong rat dien hinh ( hinh 1-I2e). 

Kien true cua dat thien nlv.en, dac diet la dat set, rat plurc tap, thirdng co sir tham gia cua 
cac hat khoang, cac chat keo, cac chat dinh ket hfru co... A. Catagran da dua ra mau kien true 
cua dat set bien (hinh 1-13). giua cac hat bun 
tuefng doi ldn co cac hat set va cac dam bong hat 
keo tao nen kien true td ong. Tai chb cac hat bun 
gan nhau cac dam bong hat keo kha chat. 

Sir hinh thanh cac loai kien true cua tram 
tich vun g&n ket co lien quan den sir ling dong 
cac chat gdn ket (ximangi trong 16 hong giua 
cac hat cua da. Dua vao hinh tlurc gan ket, 
ngudi ta chia ra cac loai gan ket sau (hinh 1-14y. 

Gan ket co so: cac hat rum trong chat gan ket 
khong tiep xuc vdi nhau <aic hat dong vai tro 
chat don). Cudng do va tinh chat cua da chu yeu 
quyet dinh bdi cudng do va tinh chat cua ximang. 



Hinh 1-13. Kien true cua dat set bien 
!. Hal set ; 2. Hat keo. 
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(Jan ket lap day : cac hat tiep xuc nhau, 16 hong giua cac hat dupe lap day bang cac chat 
gin ket. 

Gan ket tiep xuc : cac chat gin ket chi co 6 ch6 tiep xuc giura cac hat; trong da co nhilu 
16 hong. 

Gin ket lap day la loai gin ket co cubng do tot nhat. Kha nang gin ket con phu thuoc 
hinh dang, dac trimg b6 mat cua hat. Khi hat goc canh, moi lien ket voi ximang chat che hem. 

Cau tao cua da tram tich pho bien co cac dang : kho'i, dong va phan lop (hinh 1-15). 




Hinh 1-14. Kien H ue cua Irani rich vun keo ket 
a) Gan ket co so ; h) (Ian ket tiep xuc ; 
c) Gan ket lap day. 

1. Ximang gan ket : 2 Hat ; J. Ld hong 




a) b) 

Hinh 1-15. Can tao cua da tram tich 

a) Can tao lap ; h) Can tao khoi. 


Can tao khoi la cau tao co cac hat tao da sap xep Ion xon. Loai nay rat pho bien trong da 
vun co hoc (cat ket...). Chung hinh thanh do tram tich ling dong nhanh, vat lieu van chuy6n 
toi lien tuc, nirbc luon luon bi khuay dong. Cau tao nay lam cho da dong nhat, ben vumg. 


Cdii tao ddng khi cac hat sip xep, dinh hirdng theo phuong dong chay, huong gio... Da 
tram tich co tinh di hubng. 

Can tao lop la cau tao dac trimg nhat cua da tram tich. Cac ldp co the khac nhau ve 
thanh phan khoang vat, thanh phan hat, cac tap chat...phat sinh do sir thay doi trim tich co 
chu ky hoac do tich tu gian doan. Vi du nhir trim tich thay d6i theo mua : vl mua lu, niroc 
song mang den cac hat Ion (euoi, soi...); con mua kho, cac hat nho hem (set, cat...). Ket qua 
la se hinh thanh cac 16p set, cat, soi... xen ke nhau. 


Do day cua lop khong dong deu, co khi toi hang met, tham chi toi hang tram met va 
ngay trong mot lop cung co sir thay doi rat dang ke. 

Theo mat lop thirbng co khe nut goi la khe nut mat lop, con neu khong co khe nut thi su 
gin ket giua hai lop cung yeu. 

Tren mat lop va trong lop thuerng gap cac vet gpn song, vet hln cua sinh vat, xac sinh vat 
da dupe hoa da (hoa thach). Do la dac diem quan trong cua da trim tich, dung de phan biet 
v6i cac loai da khac (macma, bien chat...). Can cu vao hoa thach, ta co th6 xac dinh dupe 
khoang thoi gian dia chat da hinh thanh nen lop trim tich do cung nhu vi tri va hoan canh 
thanh tao (song, ho, bien, trim tich gin ber, xa b6, dilu kien khi hau...). 
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5.4. Phan loai da tram tfch va dac tfnh cua mot so da tram tfch 

Hien nay co rat nhieu each phan loai da tram tfch va vdi nhieu mure do chi tiet khac 
nhau. Theo ngu6n goc va di6u kien hinh thanh, ngirdi ta chia da tr^m tfch ra lam ba loai la 
tram tfch vun co hoc, tram tfch set va tram tfch sinh hoa. Tram tfch set co vi trf trung gian 
giua hai loai tram tfch tren, d day duoc xep vao tram tfch vun co hoc de m6 ta. 

1. Da tram tich vun cat hoc va set 

Co so de phan loai da tram tfch vun co hoc la : kfch thude, hinh dang hat, sir grin ket giua 
chung (bang 1-6). 

Tram tich mem r&i la tram tfch dura duoc gan ket va hoa da. Trong tram tfch m&m rdi 
ngudi ta chia ra triim tfch mdm rdi khong dfnh nhu cuoi, soi, cat... va tram tfch mdm rdi 
dfnh nhtr da't set pha, da't set... 

Trong thien nhien, tram tfch mdm rdi bao gom nhieu cd hat khac nhau. Theo pham vi 
bien doi dudng kfnh hat ngirdi ta tap hop cac hat thanh tirng nhom. Kfch thude hat gidi han 
de phan chia cac nhom hat dua tren co sd thuc nghiem. 


Bang 1*6. Phan loai da tram tfch vun co hoc 



Tram tfch mem rdi 

—-- 

Tram tfch gdn ket 

Hat thd 

tron canh 

cuoi, soi 

cuoi (soi) ket 


goc canh 

dam, san 

dam (san) ket 

Hat cat 

c 

ft 

cat ket 

Hat bot 

da't bot 

bot ket 

Hat set 

da't set 

set ket 


Cung nhom kfch thude thi cd cung tfnh chat vat ly va xay dimg ; khac nhom tfnh cha't 
thay doi ro ret (xem bang 1-7). 

Dac diem cua nhom hat theo tai lieu thuc nghiem nhu sau : 

Nhom hat soi bao gdm cac hat co dudng kfnh Ion hon 2mm. Giua cac hat khong hinh 
thanh nude mao dim. Co tfnh tham ldn. Chung do nhieu khoang vat hoac vun da tao thanh. 

Nhom hat cat cd dudng kfnh hat til 2 den 0,05 mm. Cd hien tuong mao dSn. Tfnh th£fm va 
thoat nude tot. Cat thudng la cac hat khoang vat don doc, ft khi la vun da. 

Nhom hat bot cd dudng kfnh hat trong pham vi 0,05 h- 0,005/w??. Neu trong nhom hat 
cat cd thdm hat bot vao thi tfnh tham giam di ro ret, chieu cao mao dSn tang len, xuat hien 
tfnh dfnh. Nhom hat bot cd tfnh tham nho, thoat nude kho. Khi d trang thai hat kho thi tfnh 
lien ket r&'t yeu. Khong nd trong nude hoac nd rat ft, d£ tan ra. 

Nhom hat set cd rift nhieu hat keo cua khoang vat set nhu kaolinit, monmorilonit... Vi 
vay nhom nay cd nhidu dac tfnh cua knoang vat set. 
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Giua kfch thirac hat va thanh phan khoang vat c6 md'i lien quan chat che. Theo 

N. M.Strakhov va N.B. Vaxeevit (1992) thuoc nhom > 1 4- 2mm hau het la cac vun da, thudc 
nhom < 0,005mm chu yeu la manh vun muscovit va khoang vat set; con nhom 2 4- 

O, 005mA?? tap trung cac khoang vat phi set. Cac khoang vat di bi phong hoa hoa hoc nhir 
fenpat, biotit thudng chi tha'y trong da kien true hat Idn. Trong khi do cac khoang vat set co 
tmh on dinh hoa hoc cao, nen co the d dang phan tan cao nha't. 

Dirdi day ta mo ta mot so loai da't da tram tich. 

Cuoi, soi : Dai bo phan chung la manh vb vun cua da macma, da bien chat va da tram 
tfeh. Co rat nhibu hinh dang khac nhau va thirdng duqc mai tron canh. 

Cuoi soi thirdng nhm thanh ldp, thau kfnh, tang nghieng. Hay gap d cac lung s6ng suo'i 
midn nui. 


Bang 1-7. Bang phan nhom theo dirdng kinh hat 



Tinh ep co cua cuoi, soi nho, vi vay dap, cong... co the xay dtmg true tiep tren ndn cuoi, 
soi. Nhung no co tmh thSim mrdc ldn, cho nen can co bien phap chong tha'm cho edng trinh. 

Cuoi, soi con dung lam vat lieu xay dung nhu tron be tong, lam tang loc, rai dudng... 

Cat : Thanh phan khoang vat chu yeu la thach anh, ngoai ra co manhetit, mica, fenpat... 
Mau cua cat thudng trSng, xam, nau. Hat co the mai tron hay sSc canh. Can cuf vao lupng 
phan tram (tmh theo trong lirong cat kho) cua mot so' cd hat co thb chia ra cac loai sau : 
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Ten dlt 

Tien ehuan phan loai 

Cat, soi 

Trong luong hat ldn hern 2 mm chiem hon 

25% 

Cat tho 

0,5mm chiem hem 

25% 

Cat vira 

0,25 mm chiem hon 

50% 

Cat nho 

0,10mm chiem hon 

75% 

Cat bot 

O.lOmmfthon 

75% 


V6 ngu6n goc cat la trim tfch co' hoc do nude va gio van chuydn va tfch dong lai ma 
thanh. D6 16 r6ng ldn thudng tir 36 -r 40%. Khi hi kho, udt the tfch hau nhu khong bi thay 
d6i. Tfnh tham nude va thoat nude kha ldn. Tang cat thudng la tang chua nude dudi dat rat 
tot. Khi tang tai trong, cat bi nen chat nhanh nhung do liin khong Ion. Cat kho bi chan dong 
lun ro ret, vi vay ndn cat khong thfch hop vdi edng trinh co chan dong nhu tram bom, nha 
may thuy dien. 

Cat bao hoa nude dd sinh hien tuong cat chay, dac biet khi trong cat co chua nhidu hat 
set, hat b6t. Cat chay gay trd ngai ldn cho thi cong ho mong, kenh din... 

Cat dung lam vat lieu xay dung thi ngoai kfch thude, hinh dang, thanh phan khoang vat 
cua hat con can chu y cac tap chat chua trong cat. Vi' du nhu cat dung lam betong to't phai 
la cat hat khong ddu, hat co goc canh ; khong ldn set, oxit sat va mica. 

Dat cat pha : Co luong hat set tir 2 ~ 10%. Dii co mot ft tfnh dfnh. Tfnh tham nude 
khong ldn. Do cao mao din khoang 1,5m. Khi dat cat pha co thanh phan hat bot tren 30% 
thi phat sinh hien tuong bun nhao khi gap nude va bui ten khi kho. Dat cat pha co thd sinh 
ra hien tuerng dat chay. 

Dat set pha : Co luong hat set tir 10 -r- 30%. Da co dac tfnh cua nhom hat set d m6t trinh 
do nhat dinh. Tfnh deo tuong doi Urn. Tfnh tham nude nho, co thd dung lam tudng cho'ng 
tham trong d|p hay lam vat lieu dip. Tfnh ep co so vdi cat tang ldn ro ret. Dat set pha 
thudng gap d dong blng, ven ho, lung song thoai hoac cua song. 

Dat set la loai dat phan bd rong rai tren mat dat. Cd hat nho hem 0,005mm chiem tren 
30%. Khoang vat trong dat phan ldn la loai khoang vat set nhu kaolinit, ilit, monmorilonit; 
ngoai ra con cd thach anh, mica, clorit, opan, oxit sit, thach cao... Trong dat set cd the gap 
cac v|t chat huu co phan tan (miin, bitum...), xac sinh vat. 

Dat set cd nhidu mau khac nhau : trlng, vang, xam den... phu thuoc vao rnau cua tap 
chat (oxit sit, chat huu co). 

Dai da so dlt set dupe hinh thanh a hd, dam lay va a cira song. Ban dau, khi vira tram 
dong, thi d trdn mat hat set co hap phu mot mang nude tuong doi day va mdt so ion. Tram 
tfch nay ket clu mem ye'u ; do 16 r6ng rat ldn co the dat tdi 50 a- 70%, va trong 16 rdng chua 
day nude, goi la bun dong. Bun qua nen chat, se thoat nude, dan hinh thanh dat set. M6t so 
loai dat set la san pham phong hoa cua da macma va hien chat, do la set tan tfch (xem 
chuong VIII). 

Dat set cd tfnh deo, tfnh dfnh, tfnh trirong nd va ep co rat ldn ; nhung tfnh tan rua cham 
hon dat bot. (!) mire do nhat dinh, dat set co dac diem cua he keo nhu trao ddi ion, tfnh hap 
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phu, tfnh ngirng tu va xiic bien. Cac dac tfnh nay cua dat set co y nghTa quart trong doi vbi 
viec xay dung cong trinh. Lqi dung tfnh trao doi ion co the’ lam thay doi mot vai tfnh chat 
vat ly, xay dung cua dat. Vf du, b Lien Xo (cfi), khi xay dung mot kenh giao thong, ngubi 
ta da lam cho dung dich bao hoa Na + chay hai ben mai kenh, de dat thu hut cac ion Na + , do 
do giam tfnh tham nude cua kenh. 

Tfnh tham nuoc cua dat set rat nho, trong there te co the’ coi nhu khong tham, vi vay dat 
set tlurbng dupe dung lam vat lieu chong tham nhu tubng tarn, tubng nghieng... Cong trinh 
xay dung tren nen dat set co kha nang lun nhieu \ a lun lau dai. Vf du nhu thap Pido (Y) bi 
kin va lun lech tarn keo dai tren 800 nam, cho den nay con chua charn dut. 

Tram tfch ghn ket la tram tfch da hoa da. Dua vao ham luong cua cac co hat ngudi ta 
chia da trfim tfch ghn ket ra cac Ioai sau : 

Ciioi ket, dam ket la loai tram tfch vun da duoc ghn ket ; trong do cac hat co dirong kfnh 
Urn h(m 2mm chiem tren 50% ; loai tron canh la cuoi ket, con loai goc canh la dam ket. 

Dam ket thirong co nguPn goc pha huy kien tao, nen da so co thanh ph^n cua hat va 
ximang giong nhau, su phan bo ciia no co lien quan tbi cac doi pha huy dut gay (xem 
chucmg II). 



Hinh 1-16. Da H um rich noil nep 

Cuoi ket thi thudng do nnieu loai vun da hoac khoiing vat ket thanh. Vat chat ghn ket 
thudng thay la set, voi, silit, oxit sat. 

Cat ket (sa thach) la loai da do cat ghn ket lai ma thanh; co hat co dudng kfnh 2,0 -e0,l mm 
'"hient tren 50%. Can cu vao ham lupng cac co hat chiem uu the con chia ra cat ket hat tho 
s Ki'ch thubc hat tren 0,5 mm), cat ket hat vua (0,5 ^ 0,25 mm) va cat ket hat nho (dubi 
0,25mm). Ngoai ra, can cu vao thanh phan khoang vat tao da, hoac thanh phan ximang ghn 
ket ma co cac ten goi sau : cat ket thach anh, cat ket ximang voi, cat ket co thanh phan 
phuc tap... Chat ghn ket cb th6 la voi, silit... 
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Trong thien nhien, cat ket c6 the tao thanh cac lop day hoac thau kfnh. O nirbe ta cat ket 
rat pho bien, co thd gap a nhieu no'i nlur Ha Bile (cu), Lang Son, Thanh Hoa, day Trubng Son... 

Bot ket (aleurolit) la da vun ket ma cac hat co dubng kfnh 0,1 -r 0,005mm chiem tren 
50%. Phan bo kha rong rai trong cac loai da tram tfch co hoc. Tfnh chat giong nhir cat ket 
nhtmg cubng do nho hon. Bot ket thtrdng thay d cac vung phan bo cat kbt ; no nSm d dang 
chuyen tiep tur cat ket sang set ket. 

Set ket (aegilit) la do dfft set thoat nirdc ket chat sit lai va thtrdng tao thanh cac lop mong. 
Can cif vao thanh phan co the’ co cac loai : set ket voi, set ket sat, set ket silit. 

Trong tram tfch gan ket thi set ket la loai mem yeu nhat chi co set ket silit la co cirbne 
do tirong dd'i cao hon. Xay dung cong truth thuy cong d vung set ket chn dac biet chu v den 
tfnh hoa mdm cua da khi bi ngam nude. Mot so da set ket sau khi ngam nude vai ngay co 
the bien thanh bun nhao, cubng do giant di rat nhieu, vi du nlur set voi. 

O nude ta, set ket cung la loai da het sire phd bien, phan bo d ca Bac, Trung, Nam. 

2. Da tram tich sink hoa 

Ngubi ta phan loai da trfim tfch sinh hoa theo thanh phan hoa hoc (xem bang IS) va phd 
bien la cac loai da sau day : 


Bang C8. Phan loai da tram tfch sinh hoa chu yeu 


Ten cac loai tnim tfch 

Thanh phan chu yeu 

Ten cac da chu ydu 

Oxit nhom, sdt 

Ooxft nhom chifa nude 

Laterit, bauxil 

Silit 

Oxit silit 

Dial omit, opan 

Fotforit 

Fotfat 

Fta fotfat (apatit) 

Cacbonat 

Cacbonat canxi 

Da vdi, da vdi vo 

Cacbonat magic 

Dolomit 

Sunfat va halogenua 

Sunfat, Ca, Mg va halit 

Thach cao, anhidrit, muo'i mo, rnudi kali 

Than, bitum 

Cacbon,cacbua hidro 

Than bun, set chua ddu 


Da voi co the la tram tfch hoa hoc hay la xac cua sinh vat tfch tu lai va thubng co cau tao 
dac sit hoac tinh the rat nho. Thanh phan chu yeu la canxit, roi den dolomit. Ve tap chat co 
manhetit, thach anh, set, pirit... Dua vao thanh phan tap chat co thd chia ra : da vdi silic, da 
voi bun, da vdi sSt. . 

Mau cua da vdi phan nhi6u la xam s3m, xant nhat, vang xam... phu thuoc vao mau cua 
tap chat. 

Loai da vdi trung ca ngudn go'c hoa hoc. Mdi “trung ca” la mot hat CaC0 3 co ca'u tao 
dong tarn. Chat gan ket chu yeu cung la CaC0 3 . Cubng do chiu nen cua da vdi trung ca 
tuong do'i nho. Da dd bi phong hoa. 

Da voi vo, da voi san ho thuoc ngudn go'c sinh vat. 

*> t __ 

Da so co cubng do chiu nen cao (trir da vdi vo). O nude ta, da vdi vo b Dien Chau (Nghe 
An) tao thanh cac lbp day hang met. 
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Trong da voi thudng pho bien la loai hon hop nhifiu vat lieu khac nhau. Dac trumg cho 
loai nay co da voi chua set, da voi dolomit. 

Dd voi clu'fa set tao thanh do h6n hop canxit va set; co khi con lin dolomit, silit, opan, 
gloconit. Su tram tich dong thbi vat lieu cacbonat va set dira den hinh thanh nhom da voi 
dura set co ham lupng canxit khac nhau nhu hang 1-9 dudi day. 


Bang 1-9. Cac loai da voi chua set 


Ten da 

Ham lupng CaCO^ (%) 

Set voi 

5 - 25 

Macncf 

25 + 50 

Voi set 

50 -T- 75 

Da voi 

75 -r 100 


Da voi chifa dolomit tren 50% thi goi la da dolomit. Can cu vao ty le ham lupng cua 
canxit va dolomit, ta co mot so da trung gian sau (xem hang I-JO). 


Bang 1-10. Cac loai da voi chua dolomit 


Ten da 

Ham lupng (%) 

Canxit - CaCO^ 

Dolomit - CaCO v MgCO-, 

Da voi 

100 + 95 

0 + 5 

Da voi dolomit 

95 50 

5 + 50 

Da dolomit voi 

50 + 5 

50 + 95 

Da dolomit 

0 5 

95 + 100 


Dac diem cua da voi va dolomit rat giong nhau. Trong dolomit thudng co I3n thach cao, 
anhidrit, thach anh, opan... Phan biet da voi voi dolomit a ngoai trbi tuong doi kho, thudng 
can cuf vao hien tupng dolomit khong sui bot vbi HC1 10% khi nguoi, ma chi tac dung khi 
axit dupe dun nong hay dolomit dupe tan thanh bot. 

Da voi thuoc loai da co cirong do Ion, nhung lai de bi nucfc hoa tan, d6 lai cac hang hoc, 
khe ranh (hien tupng karst) se gay kho khan cho thi edng mong cong trinh ngam va gSy 
nguy co mat nude cho ho chua. Da voi la mot loai vat lieu xay dung quan trong de rai 
duong, lat mai dap, xay mong... 

O nude ta, da voi phan bo kha tong rai tao nen cac dai nui ldn d khu Dong BSc (day BSc 
Son, Quang Uyen, Dong Van) ; khu Ttty Bdc keo dai tir Son La, Moc Chau, qua Hoa Binh 
vt tdi Thanh Hoa. Ngoai ra con co rai rac a Nghe An, Quang Binh... O mi6n Nam co ft hon, 
chi tha'y d cue tay Nam Bo. 

§6. DA BIEN CHAT 

Da bien chat la do da tram tich hay da macma dudi tac dung cua nhiet do cao, ap luc ldn 
hay do cac phan ung hoa hoc voi macma, bi bien doi manh liet ve thanh phdn, tinh chat ma 
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thanh. Trong thirc te, cac nhan to gay bien cha; dong tIOi tac dung, nhntig dua vao nhan to 
chu yeu c6 the' chia ra : 

Bien chat tiep xuc xay ra a klui virc tiep g:ap giua <hbi macma ndng chay vdi da vay 
quanh. Nhiet do, khi, thanh phftn dung nham... lam bien doi cv ban thanh phan va tmh chat 
cua da kd no. Neu sir bien ddi do cln’ do nhiet do cao ciia macma tlii goi la bien chat tiep 
xuc nhiet, nhung thuong la qua truth bien chat tiep xuc tvao doi 

Bien chat dong life xay ra do tac dung cua ap lire cao sinh ra trong qua trinh kien tao lam 
cho dat da bi mat nude, giam do long, lien ket chat hon. 

Bien chat khu vifc la loai bien chat xay ra o dirdi sau dudi tac dung dong thoi cua ap lire 
Ion va nhiet do cao. Nhir cluing ta da biet. cang xuong sau. ap lire \a nhiet do ciia qua dat 
cang tang len, do vay tac dung bien chat nay se tang dan theo cltieu sail va o' do sail Ion hon 
6 -4- 8 km thi the’ hien rSft ro ret, co the xuai hicn iiong chay" cue bo trong da. 

6.1. The n^m cua da bien chat 

Da bien chat co dang the nam giong 
voi da ban dau da tao nSn no: dang lap 
cua da tram tich, dang nam, dang 
mach cua da macma... Da bien chat 
tiep xuc co dang the nam rieng, no 
thuong b dang cac vanh dai co cac 
miic do bien chat khac nhau bar) quanh 
khoi macma gay ra bien chat L\eni 
hinh 1-17). Do vay no co the' gay ra sir 
khong dong nhat ve cac tmh chat vat 
ly, co hoc. 

6.2. Thanh phan khoang vat ciia da bien chat 

Thanh phan khoang vat ciia da bien chat gan gioiig vdi thanh phan khoang vat cua da 
macma. Trong chiing cung phd bien cac loai khoang vat nhir : thach anh, fenpat, piroxen, 
amfibon, mica... Ngoai ra co the gap cac khoang vat ma trong da macma r^'t hiem hoac 
khong co, nhu : granat, disten, andalusit, cocdierit, clorit... Trong da bien chat, dong vai tro 
ldn la nhung khoang vat ma a trong da macma la thir sinh nhu clorit, cacbonat, epidot... Do 
la cac khoang vat dac trung dd phan biet da bien chat voi cac da khac. 

Trong qua trinh bien chat, hidrat dang keo va cac hop chat giuu nude, ben vung trong 
didu kien tren mat d£'t se mat nude, bien thanh khoang vat khong dura nuric hay ngheo 
nude, vi du nhu limonit va hidroxit sat bien thanh hemantit va manhetit; 1 inhit va antraxit 
thanh grafit ; silicat nhdm ngam nude va cac hidroxit sat (thanh phan chu yeu tao nen dat 
set) bien thanh cac khoang vat nhu granat, mica, silicat aluinin don gian. Trong dieu kien 
mdi, nhin chung cac khoang vat tren co xu hudng mat nude, giam nhd the tich, vl vay trong 
luong rieng ldn len. 
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Hinh 1-17. Dung the n.'iin cua <ki hicn chat tiep .uic 
I. Da tram tich; 2. Da macma ; .v Da hicn chat. 
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Nh'm chung, cac khoang vat cua da bien chat co cudng do cao, nhirng kem bn dinh doi 
vdi tac dung phong hoa ; mot so khoang vat do co tinh the dang tain, dang vay hoac co tfnh 
tron tarai da lam giam nhieu c iron a do cua da bien chat. 

O C 

6.3. Kien true va cau tao cua da bien chat 

Kien true cua da bien chat co cac loai salt : 

Kien true bien tinh: Cac khoang vat cua da ban dau co the dugc ket tinh (trircmg hap 
bien chat tir da tram tich ghn ket) hoac tai ket tinh (doi vdi da macma va tram tfch hoa hoc). 
Sir ket tinh nay cua khoang vat xay ra a trang thai cung. Con khi d nhiet do cao nhat thdi co 
the xuat hien cac vung nong chay cue bo roi sau do xay ra sir ket tinh va sap xep lai cac 
tinh the khoang vat, co the’ co khoang vat nidi xuat hien, goi la hien tirong ket tinh do tai 
nong chay bien tinh. 

Sir phan loai goi ten kien true ket tinh d day cung giong nhu doi vdi da macma va de 
phan biet, tat ca cac ten goi kien true ddu co them chfr“bien tinh”. Vf du nhu : kien true hat 
bien tinh ddu, hat bien tinh khong ddu. 

0 da bien chat, trong nhidu trirdng hop, nidi lien ket cung nhu mang ludi tinh thd la chua 
hoan chinh, vi the lien ket cac hat kem ben vung so vdi da macma. 

- Kien true milonit: dac trung cho da bien chat dong lire. Do tac dung cua luc ep kien 
tao, da bi nghien nat vun va co the duoc cac khoang vat khac grin ket lai. Loai kien true nay 
thudng kein dn dinh vdi nude. Da co kien true milonit khi gap nude rat rnau bi tan rua. 

- Kien true vay: dac trung cho da co khoang vat d dang vay, dang phien dugc dinh 
liirdng theo mot phuong nao do. Kien true nay dac trung cho cac loai da phien va thudng 
kem dn dinh khi ehiu phong hoa. 

Cau tao cua da bien chat co rat nhidu khac biet so vdi cac loai da khac, vi vay no co y 
nghTa Idn doi vdi viec xac dinh da va co anil hudng quyet dinh ddn tinh chat xay dung cua 
da. Ta co the’ neu ra cac loai cau tao sau: 

- Cau tao khoi: Cac khoang vat phan bo dong deu trong da. Can tao khoi co d da co thanh 
phan tuang ddi dong nha't va trong qua trinh bien chat van giu nguyen dugc dac tinh do. 

- Cau tao gemai (cau tao dai): Cac khoang vat dang tru, dang tam, dang phien sSp xep 
dinh hudng theo mot phuong nhat dinh tao thanh dai. Giua cac dai thudng xen cac khoang 
vat dang hat. Loai da co cau tao nay thudng co tinh the Idn va dac trung cho muc do bien 
chat cao, da co hien tugng "nong chay" cue bo. 

Cau tao ganai thanh tao do cau tao cua da cu con bao tdn lai hoac dugc xuat hien trong 
qua trinh bien chat. Da khong dong nhat ve thanh phan, khi bien chat thi cac khoang vat 
cung, kho chay, dugc tach khoi loai co tfnh deo, mem, c i chay tao thanh cac dai rieng. 

- Can tao phien: Gay ra do sir dinh hudng ciia khoai g vat dudi tac dung cua ap luc thuy 
rTnh trong qua trinh tai ket tinh da. Cac khoang vat king tam, dang vay se sdp xep de 
phuong keo dai cua tinh the vuong goc vdi phuong ap lire. Trong mot so trudng hgp. 
khoang vat co tfnh dd tach hoan toan co the bo trf mat de tach song song vdi mat phien (vf 
du nhu mica trong da phien mica). 
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Circftig do va cac tinh chat khac nhu dan dien, dan nhiet, tinh thaVn cua da co cau tao 
phie'n, cau tao gonai se thay doi theo cac phirong khac nhau. Dac biet cubmg do lien ket 
giira cac phien rat yeu, co the de dang tach theo mat phan phien. Doi voi xay dung da bien 
chat tot nhat la co cau tao khoi. 

Da macma sau khi bi bien chat thuong co cuong do giam di, con da tr&m tich thi ngupc 
lai, cuong dp lai tang len. Mot trong cac yen to co' ban lam tang cuong dp la chuye’n da tir 
loai lien ket gdn ket sang lien ket ket tinh, voi mat do tang cao len. 


6.4. Phan loai da bien chat va dac tinh cua mot so da bien chat chinh 


Yeu to anh hirong Ion den tinh chat xay dung cua da bien chat la cau tao va thanh phan 
khoang vat, vi vay triroc het dira vao cau tao chia ra da co cau tao gonai, cau tao phien va 
cau tao khoi, sau do trong tirng loai cau tao, ta dd cap toi thanh phan khoang vat chu yeu 
cua da. 


/. Da co cau tao gonai 

Tieu bicu la da gonai. Loai da nay co the do da macma hay da trdm tich bien chat ma 
thanh. Loai truoc goi la octogonai, loai sau la paragonai. Can cir vao thanh phan khoang vat 
chia ra : gonai amfibon, gonai plagiocla, gonai silimanit... 

Gonai thuong co kien true ket tinh hat tho dPu hoac khong deu. Co cau tao gonai dien 
hinh. Neu khoang vat dang tarn, dang tru it thi cau tao gonai khong ro ret va giong cau 
tao khoi. 

Noi chung gonai la loai da dimg lam nfin cong trinh tirong doi tot, nhimg neu ham luemg 
mica tang len thi cuong do giam di, tor do phong hoa tang nhanh. 

O nuoc ta, gonai gap o nui Goi (Nam Dinh), thuong nguon Song Chu. Bac Can, cao 
nguyen Kon Turn, Ddc Ldc, Playcu. 

2. Dd c6 cau tao phien 

Ticu bieu la philit va da phien. 

Phi lit la do da set bien chat tao nen. Khoang vat chu yeu co mica, clorit, thach anh..., 
tinh th6 rat nho, khong nhin thay bring unit thuong. Philit co mau vang luc, mau dSit nau, 
den xam. Cau tao dang dac sit. Mat phien thuong co anh xa cir do cac vay mica phu len. 
Philit bien chat cao hon thi thanh da phien. 

O nuoc ta, philit co the gap o H6i Xuan (Thanh Hoa), Tay Chang (Dien Bien), thupfng 
nguon Song Hieu... 

Dd phien la loai da bien chat thuong gap nhat (hinh J-iH). Thanh phdn khoang vat khong 
giong nhau nen co nhifeu ten khac nhau. Pho bien nhat la da phien mica (chu yeu co mica, 
thach anh) ; no khac voi gonai la khong chua fenpat, sau den da phien amfibon (chu yeu co 
amfibon va thach anh), da phien clorit (chit yeu co clorit, thach anh). 

Dac trung cua loai da nay la co cau tao phien, nhirng nhieu khi dang phien khong ro ret, 
nhat la khi ham lupng thach anh trong da tang len. 
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Circmg do cua da phien thuong thap. do co tinh phan phien nen de bi phong hoa va trupt 
theo mat phien. O nude ta, da phien gap nhieu a veil Song Thao (Phu Hip di Lao Cai), Tuan 
Giao (Dien Bien), Song Ma, Song Hieu, Hircmg Khe (Ha TTnh), Nam Trung Bo... 

3. Da co cau tao khoi 

• j 

Quaczit do da cat 1 Left thach anh bien chat :ao thanh. Cau tao khoi dac sit. Khoang vat 
phu co mica, manhetit, amfibon. Mau trang den den xani. Quaczit la loai da r^n chac, kho 
phong hoa ; nhung viec khai thac va gia cong kho. vi vay it dupe dting lam vat lieu xay dung. 

Quaczit a nude ta co d Tuan Giao (Dien Bien), Phanxipang, Dong Son (Thanh Hoa), 
Kon Turn, Da Lat... 

Dd hoa la do da voi tai ket tinh tao nen. Chung thuong phan bo d vung tiep giap giua da 
voi va da granit. 

Khoang vat chu ye'u co canxit, dolomit. Co cac loai kien true hat tho, hat vira va hat nho. 
Da hoa thuan khieTt co mau trang : khi co tap chat thi co nhifiu mau : xam vang, trSng xanh. 
NhiSu loai da hoa rat dep nen thuong dupe dung lam vat lieu kien true. Da hoa sui bot voi 
HC1 10% nhu da voi, nen dd nhan biet. 

Cuong do cua da hoa thay doi tuy theo thanh phan tap chat. Khi chda pirit, no bi phong 
hoa rat mau. Do da co tinh chong phong hoa va cluing nude kem, cho nen khong thich hop 
dung lam nen cac cong trinh thuy cong. 

O nude ta, gap da hoa d Ke So (Ha Nam), Tuan Giao (Dien Bien), Phanxipang. Dong 
Son (Thanh Hoa), Playcu... 

Cung c^n chu y rang da bien chat la do cac da macma, tram tich bi tac dong cua ap luc 
ldn, nhiet do cao trong thdi gian rat dai ma thanh. Tuy theo mife do va thdi gian tac dong 
cua cac yeu td gay bien chat ma da co nhung muc do bien chat khac nhau. Trong thuc te, 
doi vdi nhidu loai da, khi mure do bien chat chua cao, thi viec xac dinh va phan loai cung rat 
kho khan, doi vdi da co nguon goc tram tich, trong trudng hop nay goi la da "tram tich - 
bien chdt". 

§7. PHAN LOAI DAT DA THEO QIJAN DIEM DIA CHAT CONG TRINH 

7.1. Muc dich, ca sd phan loai 

Vide phan loai cac ddi tupng nghien cuu la mot phan co ban cua bat ky'khda'hbc nao. Vi 
nghien cdu ddi tupng khong the* khong he thong hoa chung theo cac quy’luat nhat dinh. No 
phan anh muc do va noi dung nghien cuu ddi tupng do va tao cho vide ngHien cdu dupe 
thuan tien hem. Phan loai dat da theo quan diem dia chat cong trinh, do do, cung.la.phuong 
tien va phuong phap nhan thurc dat da. 

Phan loai dat da theo quan diem dia chat cong trinh nham cac muc dich sau: 

- Xac dinh phuong hubng va phuong phap nghien cuu dia chat cong trinh cho^ta| da. 

- Thiet lap cac bang bie’u kinh nghiem vd cac dac trung dia chat cong trinh chomhom da 
da theo tinh chat xay dung, giiip cho viec danh gia so bo dat da co co so hon. 
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- Thiet lap cac moi tuong quan giira cac dac tnmg vat ly, co hoc ciia dat da. 

- Chon lira va quy djnh cac bien phap ky thuat cai tao tfnh chat dat da trong xay dung. 

Ta biet rang, theo ngudn goc hinh thanh, dat da dupe chia ra da macma tram tfch va bien 
chat. Mdi loai dat da co nguon goc khac nhau co cac dac trirng va tfnh chat rieng. Quan 
trong nhat trong cac dac trirng do la: thanh phan khoang vat, kien true, cau tao, the nam. 
Trang thai vat ly va tinh chat co ly la hau qua true tiep cua dieu kien t6n tai ciia dat da trong 
vd qua dat. Tat ca cac dan hieu nguon goc quan trong nay cho phep ta phan ra nhieu dang 
thach hoc cua dat da. 

Cac dang nguon goc va thach hoc khac nhau co thd thong nhat vao cac nhom xac dinh 
theo tfnh chat vat ly, co hoc. Mdi nhom co cac dac trirng xay dung rieng (cac dac trirng v6 
cudng do, bien dang, tfnh on dinh va tfnh tham nude). 

Hien nay, trong dia chat cong trinh chira co sir phan loai tong quat nhat. Dilu nay lien 
quan den sir nghien cuu chira day dii tinh chat cua dat da va do kho khan la bang phan loai 
doc nhat do lai phai thoa man cac veu cau khac nhau ciia thirc lien xay dung. Do do ton tai 
hai each phan loai: chuyen mon (rieng) va tong quat (chung). 

Phan loai chuyen mon la dua theo nhung yeu cau nao do ciia mot loai cong tac xay 
dung, vi du kha nang bien dang ciia n<in, sir on dinh ciia mai doc, do kien co, mufc do tham 
nude hoac hap thu nude... de’ phan loai dat da. 

Phan loai tony, quat la phan loai dung cb.o tat ca cac nganh xay dung, thudng mang tmh 
chat chung chung. No d6 cap tdi mot vai hoac nhidu dau hieu cua dat da. Tat ca cac loai dat 
da phd bien nhat duoc phan chia theo cac dac trirng xay dung ciia no. DT nhien, phan loai 
chung kem chi tiet, vi vay can dupe bo sung bang phan loai chuyen mdn. 

7.2. Dac tinh ciia dat da dupe phan loai theo quan diem dia chat cong trinh 

Hien nay, thudng dung bang phan loai long quat ciia F.P. Xavarenxki (1937) va da dupe 
V.O. Lomtadze bo sung nam 1968 (bang I-11). Dat da duoc chia ra 5 loai chii yeu la da 
ci'rng, da niia cling, dat xop rdi, dat mem dinh va dat co thanh phan, trang thai va tinh chat 
dac biet. 

Da n'tng la loai da hoan chinh nhat trong xay dung. No bao gom dai bo phan da macma, 
da bien chat, da tram tfch hoa hoc va tram tfch gan ket chac. Co cudng do on dinh cao, bien 
dang nho, tham nude yeu. Vimg phan bo da nay rat thuan loi de xay dung bat ky loai cong 
trinh nao va thudng khong can dung cac bien phap phiic tap de dam bao su on dinh cua no. 

Da ni’fa citing bao gdm cac loai da cirng, da bi phong hoa not ne manh, cac da tram tfch 
co cudng do gan ket thap. Loai nay khac da cirng la cudng do va tfnh 6n dinh kem hon, 
bien dang tuong doi cao, tham nude tuang doi Ion. 

Vimg phan bo da nua cung, trong nhieu tnrdng hop. thuan tien de xay dung cac loai 
cong trinh khac nhau, nhung can co didu kien gidi han nhat dinh va phai dung cac bien 
phap cong trinh phiic tap dd xir ly. 
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Dot xop red nhir cat, cuo;, soi.Ja cac hat cirng chAc, on dinh va co cudng do cao. Tuy 
nhien moi lien ket giua cac hat hau nhir khong co, do rong Idn va de bi thay doi do tac dung 
ccf hoc ben ngoai (dac biet la tai trong dong). Ngam nude it va tham nude manh. 

Dot mem dinh bao gom cac loai dat set, dat set pha, cat pha. Tlianh phSn khoang vdt kha 
phuc tap. Da so co cudng do thap, khong on dinh. Moi lien ket giua cac hat chu yeu la lien 
ket keo nude. Loai nay co cudng do thap, tham nude kem hoac khong tham nude, ep co 
manh. 

Dot co thdnh phdn trany didi va tinh chat due biet thi co the lay vi du nhu dat muoi hoa, 
dat than bun, th6 nhudng... Thanh phtin khoang vat rat phuc tap, thudng khong on dinh. 
Ham luong muoi khoang, chat huu co tuong doi ldn. Lupng ngam nude cao, do 16 rdng rat 
ldn. Dat dl bi chay loang dudi tac dung co hoc. Cudng do chiu luc rat tha'p. 

Viec xay dung tren dat xo'p rdi va mem dinh can co didu kien han che va thudng phai xu 
ly bang cac bien phap ky thuat. Ngudi ta thudng tranh xay dung a viing phan bo dat da co 
thanh phan, trang thai va tinh chat dac biet. 



Hinh 1-19. Chu ky bien doi cua dat dd theo sUchuyen hod cua dia chat 
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Bang 1-11. Phan loai da theo quan diem dia chat cdng trinh cua F.P.Xaverenxki 


5m 

Dang ngu6n goc va 


TINH CHAT VAT LY CO HOC 

da 

thach hqc 

Vat ly 

Tliuy ly 

Co’ hoc 

1 

o 

3 

4 

5 

- — -( 

cdng 1 

Cac loai da macma, da 
bien chat, cac da tram 
tich nhir cat ket, cuoi 
ket, ximang bdn vfrng ; 
da voi, doldmit cung va 
b£n vung. 

Mat do cao, 

(2,65 -4- 3,10g/(77r) 
do r6ng khong Ion 
(vai phan tram) 

Khong hut ;im va hoa tan. 
Chi tham theo cac khe nul, 
he so tham khong qua 10 
min gel. Luu luqfng hap thu 
don vi nho {q < 5 Uph) 

, 

Cuirng do va tinh dan hoi cao. 
chong nen : 500 4 4000 kGU 
tnrert : 200 4 1000 kG/cnf ; kh 

On dinh a sudn doc. Mddun 
tong quat tren 100.000 kGU nr. 
sat cua betdng tren da nay dat 0 
He so kien cd/u- > X. Khai tha 
Co tinh dims hudn a irons khoi 

\ nira 

Cac da macma, bien | 
chat bi phong hoa, nirt 1 
ne manh. 

Cac da tram tich, cat ket, 
cuoi ket, bot ket co 
ximang set, set ket, da 
voi, dolomit chua s;et. 

Mat do cao (2,20 4 
2,65 gUir) do rcrng 
dat 10 -r 15%, ca bier. 

co thd cao ban 

1 

1 Do am nho. Ti'nh tham plui 
thuoc mite do nirt ne va 
phong hoa. He so tham bien 
doi tit 0,5 4- 30 m/ng.d (q tdi 
15 Uph) a da tham nude yeu 
va tren ZOni/ng.d (q > 
15 Uph) a da tham nude 
manh 

Ben vfrng. Cuirng do chong net; 
5(KUr;/r7/r, trung birth : 25 1 

nho : < 25 kG/cnr. Sire chong 
50 kG/cnr a da ben vfrng, 10 4 
da do ben trung birth va < 10k 
do ben yeu. Modun bien dang t 
dudi 20.000 kGUnr tdi tre 

kG/cnr. He so ma sat cua betoi 
da nay : 0,3 4 0,55. Do dn dii 
doc phu thuoc mire do nut ne, 
He so kien co trung binh : 2 4 ) 

bang thiet bi xung kich va no. 
co tinh luu bien. 





Bang 1-11. (tifeptheo) 



2 

3 

4 

5 

t x6p 

Dam, cudi, cat, san 

Mat dd 1,40 - 1,90 g/cm 3 -, 
dd rdng : 25 + 40%, bien 
doi trong pham vi rong 

Khdng hut (im hay do 4m 
nho. Thuc t€ khdng hoa 
tan. Tha'm nude, he so 
tha'm tefi 30 mlng.d 

1 

1 

Cudng do phu thude vao mat 
true. Modun bien dang tong qi 
100 tdi \000kG/cm 2 . He s6 ma 
= 0,25 + 0,60 co ti'nh ep co. H( 
nho/ kc < 2. Su dn dinh d n6n cc 
mai doe phu thude vao he so n 
1 va cudng db tai trong. Khai 
bang phuemg phap cd hoc, thu 

oat 

linh 

oat set, da't set pha, 
cai pha 

Mat do 1,1 - 2,1 g/cm ! , do 
rdng 25 + 80%. 

Do am bien ddi trong 
pham vi rpng (12 - 80%). 
Chura nude. Khdng hoa 
tan. Tha'm nude yeu hoac 
| khong tha'm, he so tha'm 

1 thtrcmg nho hem 

| 0,1 mlng.d. 

1 

1 

Cudng do bien doi trong ph< 
phu thuoc vao do am vii mat 
bien dang bien ddi tir 25 

100 kG/enr. Ep co va ep co n 
ma sat trong nho / = 0,15 ^ 
kicn cd khong \6nf kc <2. Sir 6: 
dd'c phu thude do am ciia da 
mai dd'c. Khai thae bang phut 
edng, co hoc. Cd tinh luu bien 

)at co 
i phftn, 
thai 
ih chat 

>iet 

Cat chay, bun cat, da't 
bi muoi hoa, bun set, 
than bun, tho 

nhudng, thach cao, 
thach cao khan, muoi 
mo, da't dap 

Da't thude nhom nay co cac dac trung dac biet, can co 
phuong phap ridng dd khao sat va danh gia 


CHUONG II 

KIEN TAO DIA CHAT 


Cac hien tuong dia chat khong chi lam bien doi dAt da trong vo qua dat, ma doi khi con 
lam thay doi ca kien true va cau tao vo qua dat. Hien tuqng bien doi dat da, kien true va cau 
tao vo qua dat thong qua chuyen dich khong dong ddu cua vo qua dat la hien tuqng kien tao 
dia chat. Chuyen dong kien tao co anh hi rung rat Ion den moi trudng dia chat, trude het la d 
mat dong luc, sau la su bien doi cau tao dia chat noi chung va cau tao dat da noi rieng. 


§1. CHUYEN DONG KIEN TAO DIA CHAT 

Cac so lieu quan triic da cho thay vo qua dat luon luon chuyen dong va chuyen dong 
khong dong deu theo cac vung khac nhau va dcac thdi gian khac nhau. Ngudi ta da thay d 
bien khoi dot nhien noi len cac lion dao d noi nay trong khi d noi khac co nhung dao chim 
di. Nhung noi chung toe do chuyen dich khong ldn. Chang han bd vinh Botni (Thuy Dien) 
dang nang len vdi toe do 1,2 nn/ndin , trong khi do d Bang Coe (Thai Lan) lai thut xuong 
vdi toe do 1,5 an! nam. Dao Xabin (Lien Xo cu) dang chuydn dich ngang vdi toe do 
11 m/nani, trong khi nhieu vung khac chi co toe do 2 s- 3 nnhidm hoac nho hon. Vo qua dat 
vira tham gia chuyen dong thiing dung vira tham gia chuyen dong ngang. Su chuy6n dong 
khong d6ng deu la nguyen nhau co ban pha hoai dat da va cong trinh. Hien nay, ngudi ta 
con chua biet chac chan nguyen nhan va dong lire cua chuyen dong kien tao, vi vay da co 
nhi6u gia thuyet. Co the thay hai thuyet clui yeu la : 

Thuy ft I iff dia thinly tram coi vo qua dat chuydn dich thfuig dung la chlnh. Nang luqng 
chuydn dich phat sinli do cac qua trinh macma ; qua trinh nay lam nay sinh ra su doi luu 
vat chat trong vo qua dat. Hau qua la mat dat chuyen dong nang ha se bien luc dia thanh 
bien ; va nguqc lai. 0 nude ta, co cac vet song vd tren vach da voi d do cao 10 -G5 met tai 
vung Dong Giao (Ninh Binh); cac lap tram tlch so hen biSn n&m cao 5m tren muc nude 
bien d Dien Chau (Nghe An) ; cac lap set phong hoa loang id do vang nam sau dudi muc 
nude gdn chuc met d ddng bang song Hdng va dong bang song Cuu Long. Ket qua quan 
sat va do dac khoang dich chuyen ciia mot so dut gay sau ghi tren bang II-1 cung noi len 
didu do. 

Thuyet luc dia trdi ngang coi chuyen dich phat sinh do sir thay doi toe do quay cua qua dat 
quanh true bSc nam cua no. Co sd ciia thuyet nay la su xuat hien cac dai nui uon nep song 
song vdi kinh tuyen va vT tuyen, su trung khlt ve hinh dang va dia chat cua sudn luc dia Au 
- Phi va My d hai bd Dai Tay Duong. Dung gia thuyet nay cung co thd giai thfch duqc cac 
qua trinh uon nep, dut gay va phuong uu the tay bSc - dong nam cua cac dut gay d nude ta. 
5o do dich chuyen ngang tao nui ciia cac mang luc dia co the xem trong hinh II-L 

Luc chuyen dong kien tao vo cung ldn, nhung toe do chuyen ddng nho. Su va cham do 
:huydn dong khong ddng ddu d cho tiep giap giira cac mang vd luc dia co thd la nguyen 
lhan gav ra dong dat. 
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i’W: 




§2. CAC DANG CAC TAG DIA CHAT 


Chuyen dong kien tao lam bien dang va pha buy cac kien true va cau tao ban dau a vo 
qua ddft, hinh thanh cac hinh thai kicn true va can tao mdi goi la cac cau tao do kien tao. 
Dira vao hinh dang va ti'nh chat cua cac dang cau tao co the: chia ra la cau tao nep uon, c£u 
tao dirt gay... 


Can tao nep non , hinh thanh khi cac tang da bi uon cong, co the bi nghieng dao di, 
nhurng vftn khong bi mat tinh lien tuc cua no. Khi cac lo'p da tram tich va phun trao bi uon 
nep thi cac cho loi len goi la nep loi (boi ta), cac ch6 vong xuong - nep 15m (huong ta) 
{hinh 11-2). Kich thuoc cac nep uon co the) tCr vai met den vai bn, tham chi vai chuc km. 


Cac yeu to cua nep uon g6m co : 

- Mat true la mat di qua dinh vom chia nep uon ra lam hai phan d6u nhau. Mat true co 
th6 phang, cong, dung hoac nghieng... 

- Canh la phan tang da, bi nghieng di o hai ben mat true. 

- Duong true la giao tuyen giua mat true va mat tang da. 

6 nep oan thirong thay xuat hien khe nut va bd day tang da bi thay doi. 

Khi mot nep uon bao gom nhieu nep uon nho hon hop lai thi goi la nep uon phirc. 

Can tao khe mi’t va di'ft pay lam cho tang da mat tinh lien tuc va hoan chinh. 6 muc do 
bien vi thap trong da xuat hien cac khe nut. Khi cuong do lire tac dung 1cm hon thi xay ra sir 
dich chuye’n cac phan ciia tang da voi nhau. tao ra (hit pay. 

Khe nut kien tao co dac diem chung la thuong sau, keo dai, cat qua nhi6u tang da va 
phan bo theo quy luat nhat dinh, song song voi nhau hoac cat nhau theo nhung goc xac 
dinh, tuy thuoc phuong va cinmg do cua lire kien tao. 

Nguoi ta phan biet cac loai khe nut kien tao nhu sau : 

Khe nut rang thuong xuat hien O vom nep uon va vuong goc vdi mat lop, do da bi keo. 
Co hai he thong khe nut : doc (song song voi true nep uon) va ngang (vuong goc voi true 
nep uon). Khe nut thuorng mo rong voi be mat khong tron nhdn. 

Khe mit cat do lire cat tao nen, phan cAt mat Gng da thanh cac hinh thoi. Phuong khe nut 
clt thuong tao v6i true nep uon mot goc xap xi 45°. Mat khe nut tron nhan va khep km. 


Khe nift tdeh gap trong tang da bj non nep manh. Bao gom khe nut tach pha song song 
voi mat lop, mat khe nut mb rong va khe nut tach chay song song vdi mat true, mat khe nut 
khep kin. Cac khe nut nay tach da thanh nhung khoi mat thoi. 

Khi cac tang da dich chuy5n tuong doi voi nhau theo mat khe nut se hinh thanh dirt gay 
(xem hinh 11-3). Mat dul gay (mat trupt) dupe xac dinh bang goc nghieng cua no so vdi mat 
phiing nSm ngang. Trong qua trinh dich chuyen, da a pham vi lan can mat dut gay bi 
nghidn nat vun, hinh thanh doi pha huy kien tao. Cu ly dich chuyen cua tang da theo mat 
art gay S co the dat to'i vai nghin met. Co the chia ra cir ly dich chuyen ngang N va cu ly 
lich chuyen dung H. 


Phan da o hai ben mat trupt goi la canh, gom co canh tren - nSm tren mat trupt va canh 
duoi - nam dudi mat trupt. 
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Dut gdv ngang co hai canh khong dich chuyen theo phuong dung ma dich chuyen tuong 
doi theo phuong ngang. 

Trong thuc te, cac dirt gay co the: phat tridn thanh he dirt gay d£ hinh thanh dia luy, tao 
nen cac day nui cao (nlur Antai, Thien San, Pamia...) hoac dia hao tao nen cac ho hep va 
sSu (nhu h6 Baican, b6 H6ng Hai...) (hinh II.5). 

Theo tai lieu cua cac nha dia chat thi phan lanh tho phia bac Viet Nam n&m vSt tr£n 4 
phan vi kien tao dia chat voi 9 phan vi kien true ca sa, ngan each nhau bang cac dut gay 
kien tao sau. M6i phan vi kien true co mot che do chuyen dong kien tao rieng. Bang 11-1 
neu len cac dac tinh chuyen dich cua mot so dirt gay chinh d phtin phia bhc Viet Nam. 


Bang II-l. Bac tinh cua mot so dut gay chinh phan phia bac Viet Nam 


Ten goi dut gay 

The nam mat dut gay 

Do dai dut gay (km) 

Bien dp dich 
chuyen duPng (km) 

Song Hong 

45 Z 70 

oj 

o 

•I- 

O 

1,5 - 

-3,5 

Song Lo 

225 Z 70 

35 -T- 40 

2- 

-3 

Song Chay 

45 Z 70 

OJ 

o 

O 

I - 

-3 

Cao Lang 

45 Z 70 

30 40 

I - 

-2 

Song Da 

45 Z 70 

40 + 50 

I - 

-2 

Song Ma 

45 Z 70 

50 

I - 

-2 

Song Ca 

225 Z 60 

o 

•i- 

O 

1 - 

-2 

Rao Nay 

225 Z 65 

30 (?) 

1 


Dac tinh dut gay, kite nut kicil tao phll tllliOc van twang img suat do lire kien tao gay ra 
va tinh chat co ly cua dat da. V6 dai the xein hang 11-2. 


§3. ANH Hl/ClNG CUA CAU TAO DIA CHAT KIEN TAO DEN CONG TRINH 


Nhin chung, cac dang cau tao dia chat 
kien tao d6u lam cho dat da giam cuong dp, 
tang tinh tham, giam tinh dong nhat... doi hoi 
cac bien phap xir ly phuc tap va ton kem khi 
xay dung. 

Khi cac tang da nam nghieng va nhat la 
khi bi uon nep, nPn cong trinh phai dat tren 
nhidu Ling da khac nhau, co kha nang dan 
den cong trinh bi lun khong deu. Dieu kien 
thiet ke thi cong trong truong hop nay se 
‘hue tap hem khi tang da nam ngang. Ket 
cau, phuong an thi cong dirong kenh, dudng 
ham... thay doi theo sir bien doi cua loai da 
(hinh II-6). 




a) b) 



c) 

Hinh 11-6. Anh huemg cua bien vi 
kien tao den xay dutng 

a) Nen dong nhat; h) Nen khdng dong nhat ; 
c) Ket edit, phuong an thi edng dudng ham 
thay doi theo tuyen. 
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Cac khe nut kien tao, khe nut mat tang (duo'c nid rdng do cac tang da truot len nhau 
trong qua trinh uon nep) va nhat la cac ddi pha buy kien tao, co the lam cho nen dap, mai 
kenh, mai dudng... bi mat on dinh, cdng trinh bi tham mat nude, truot Id. 

Khi cac tang da nghieng ve ha luu tlii dap de xay ra truot, tham mat nude (hinh II-7). O 
viing uon nep, khi ho chua nam trong can tao nep loi tlnrdng de bi mat nude, con trong cau 
tao nep lorn thi kha nang mat nude giant di rd ret. Lung song co cau tao don nghieng 
thudng xay ra mat nude v6 ntot ben {hinh II-S). 

Mai dudng va nen dudng on dinh lion khi tang da cam vao strdn doc {hinh 11-9). 



a) b) C ) 


Hinh 11-8. 1 .ling son" trong enn too nep non 
a) Nep ldm ; h) Nep loi ; < ) Dun nghieng. 



Hinh 11-9. Tuveil dudng on dinh Irani’ tru'dng hop I ; 
klidng on dinh Irani’ cue trudng hop 2.8.4 



b) d) f) 


Hinh 11-10. Duong hum song song vd'i dudng phuo'ng tang dd. 
a) Nam ngang ; h' Nam nghieng ; c) Dung dung ; d) Dinh nep loi ;e) Dinh nep lain ; f) Cdnh nep non. 
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Bang II-2. DAc trimg cac loai khe nurt co ngudn goc khac nhau (theo L.I. Nayxtat) 


Loai khe nut 

Dac trung ve hinh thai 

Anh hudng cua khe ndt tdi 
tfnh chAt xAy dung cua da 

Nguyen sinh 

Trong 

da 

macma 

Phan bo song song hoac vuong goc 
vdi bd mat ngudi lanh, chia da thanh 
khoi nut hinh goi dem, hinh hop, hinh 
lang tru. 


Trong 
da trAm 
tfch 

Khe nurt nghieng va cong, thudng cat 
vuong goc hoac song song vdi mat ldp 
va chia da thanh cac khoi nhidu mat 
co dang lang tru, khoi thap... Trong da 
cacbonat, khe nut xua't hien trong qua 
trinh dolomit hoa va khir dolomit. 
Vach khe nut bang phang, co cho 
thanh bac do cat qua tinh the. 


Ldp 

Lien quan vdi qua trinh thanh tao tram 
tfch va hoa da. Xua't hien a runh gidi 
cac ldp co thanh phAn thach hoc khac 
nhau hoac ben trong ldp do cac da 
phan ung khac nhau vdi tac dung nung 
nong, lam lanh, oxy hoa, thuy hoa va 
ap luc. Thanh tao cac khoi nurt dang 
ta'm day trong da cat ket va cuoi ket, 
dang ta'm mong trong da bot ket. 

Chu y tdi thanh phAn thach hoc va 
di6u kien the nAm cua da. 

Khe ndt phat tri£n manh trong da 
cacbonat va lam cho da thA'm nude 
ldn. Trudng hop hudng da d6 ve phfa 
bd ddc la nguy hidm vi di gAy ra hien 
tuong da trupt 

o 

■*—* 

,C 

«u 

£ 

Lien quan 
ddi pha 
huy kien 
tao 

Lien quan vdi sir nen hi£'m him la do 
su keo cua vo qua dat. I’ll hit clliit ra 
cac loai khe ndt cua dirt gay ihuSn, 
dirt gay nghich, dirt gay ngang. Vach 
khe nut phang. Khe mil cat qua ca 
cac tinh the ldn trong da macma, cac 
hat cuoi cua da cuoi ket. PhAn bo tdi 
do sAu rA't ldn. 

RA't khong thuAn loi khi xAy dung : 

Thudng la kite ndt hd, keo dai, dd sAu 
him nen gAy ra tfnh thA'm manh ; trong 
da cacbonat se tao thuAn lpi cho hidn 
tuong karst phat tridn. 

(3 cac ddi pha huy kidn tao, da bi vun 
manh nen d6 bi phong hoa va mA't 6n 
djnh. 

Khong 
lien quan 
ddi pha 
huy kien 

tao 

Cac khe nut hep, phan bo theo he 
thfi'ng nhA't dinh. Thd che la he thong 
cac khe ndt song song day dac, each 
nhau khong qua 3 cm, khong trung vdi 
cA'u tao nguyen sinh, doi vdi da trAm 
tfch khong trung cA'u tao ldp. 

Cac khe ndt dang nay khong lam tang 
nhiAu kha nang thA'm nude cua da. 
Lam cho da dd bi phong hoa va giam 
nhieu kha nang 6n dinh cua da. 

Giam tai a 
sudn thung 
lung 

Thanh tao d bd bi cat xen, khe ndt co 
b6 rong ldn, cong hoac thanh bAc. 
Xuong sAu khe ndt bi thu hep. 

GAy nguy hiem ldn khi xAy dung cong 
trinh thuy cong vi lam cho dA't da 
thA'm nude ldn, vung bd bj sup Id 

Phong hoa 

PhAn bd chu yeu a ddi tren mat va 
giam theo dd sAu. Mang khe ndt day 
dac. Khe ndt khong co hinh dang nhAt 
dinh, cong va thudng phat trien tren 
cac khe ndt co ngudn gdc khac. 

CAn quan tarn chidu sAu phAn bd cac 
khe nut phong hoa de xac dinh ddi do 
ve va chieu sAu cAn ximang hoa. 
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Khi tuyen dudng him chay song song vdi dudng phirong cac tang da thi co cac trudng 
hop sau (hinh II-10): 


- Khi cac tang da nSm ngang. duong ham chi nam trong mot tang da hay mot so tang 
nao do. Luc nay! can chu y tbi on dinh ciia vont dirdng ham. dac biet khi co cac tang da nut 
ne phan vun, tang da m6m yeu. 


- Khi cac tang da nam nghieng, neu goc doc tirong doi nho se tao hinh nem tut xuong, 
gay ap lire cue bo len vo dudng ham va nguy hiem trong luc xay dung. Trudng hop tang da 
co goc doc ldn, Can chu y cac tang kep mem yeu. cac tang co ti'nh tham nude cao vi chiing 
di gay truot doc tuyen chon. 

- Khi gap tang 1 da uon nep se xav ra ba trudng hop : neu dirdng ham chay doc theo true 
nep I6i, do dinh bi nut ne manh dS gay ra sut vom nhung lai co thuan loi la ap luc dat, ap 
luc nude nho, thoat nude khi thi cong de dang. Khi dudng ham chay doc theo true nep lorn 
thi do ap luc dat da va ap luc nude d6u ldn nen rat nguy hiem cho thiet ke va thi edng. Con 
khi dudng ham bo' tri d cac canh cua nep uon thi dieu kien lam viec tuong tu khi cac tang 
da nSm nghieng. 

Khi tuyen dudng ham vuong goc vdi dudng 
phuomg cua cac tang da thi viec thiet ke va thi 
edng tuong do'i phuc tap, do tuyen cit qua 
nhieu loai da't da khac nhau. Khi tang da n3m 
nghieng co goc doc nho, phan !dp mong, thi de 
hinh thanh cac nem da truot xuong gay kho 
khan cho thiet ke va thi cong (hinh //-//). Khi 

L' 

t^ng da doc dufng, muc do on dinh tot hon 
nhi6u so vdi trudng hop bo tri song song vdi 
dudng phuong, cac t^ng kep mdm yen trong 
trudng hop nay khong dang ngai. Con khi tang 
da vo nhau, uon nep manh thi do la dieu kien 
xa'u nha't. 




Hinh II -11. Duong ham vuong goc 
voi diMng phuong tang dd 
a) fang dd nam nghieng ; 
h) Tang dd doc dung. 


Trudng hop co dut gay se lam cho ndn cong trinh khong dong nhat, sinh ra tha'm mat nude, 
mat on dinh cua cong trinh. Cac dirt gay ldn, keo dai thi viec xu ly rat kho khan, ton kern. 

Khi xay dung dap, cac dut gay chay doc lung song thirdng rat nguy hiem va cung kho 
tranh. Doi vdi cac durt gay xien cheo lung song thi co the xe dich vi tri dap. Khi dudng ham 
cat qua cac durt gay se it bat lpi hon khi chay doc theo dirt gay (trong thoat nude thi cong 
cung nhu xir ly ap luc da). 

Vi vay de danh gia duoc muc do anh hudng cua cac bie'n vi kien tao can phai nghien 
curu cac va'n de sau : 


The n&m cua da va quan he ciia no doi vdi cong trinh. 

Quy mo phat trien va cac dac tfnh cua khe nut. Da co khe nirt mb rong, bi phan cSt thanh 
cac khoi nho se co cudng do thap, ti'nh tham ldn. Can chu y tdi tfnh chat ciia loai vat lieu 
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lap nhet khe nut. Khi cac khe nirt chua thach anh, canxit lam cho da co cirong dp 16n hem 
khi chira set. Vat lieu set co tac dung lam giant tinh tham niroc cua da. Ngoai ra, can tim 
hieu phiromg huong phat trien chu yeu cua cac he thong khe nut. 

Doi voi cac dut gay, cln nghien cum loai dut gay, quy mo va phuomg hircmg phat triln 
cua no, dac diem cua doi ca nat (mtre dp vO vun, gin ket), phitong hitPng bua dut gay doi 
vdi cong trinh. 

Cac chuye’n dong thang trim dang dibn ra voi toe dp rat nho cung co the lam thay doi 
che do thuy van, cuong dp xam thne va tich tu, anh huong den dibu kien lartl viec cua cac 
c6ng trinh thuy. Dibu nay can chu y khi quy hoach, thiet ke cac cong trinh giao thong, thuy 
Ipi... Quan cang Longbin thuoc bang California (My) xay dimg nam 1941 - 1945, vi khong 
chu y den sir ha xuong cua bo bien (vai centimet/nam) nen hien nay, phan Ion xurong dong 
tau va chira tau o thl'p hon mire nude bi6n. 





CHU'CNG III 

LICH SU PHAT TRIEN VO QUA DAT 


§1. MOT SO KHAI NIEM VE TUOI DAT DA VA MEN BIEL 1 DIA CHAT 
1.1. Tudi cua dat da va cac phuong phap xac dinh 


Tudi cua dat da la khoang thoi gian tir khi dat da dugc hinh thanh cho den nay. Tuoi cua 
da macma bang tuoi cua khoang vat tao da va dugc tinh tir khi dung nharn nguoi lanh, dong 
ket lai. Tuoi cua da tram tfch tinh tir khi co su tram tfch, vi vay da tram tfch thudng co tuoi 
tre hem cac thanh phan khoang vat tao nen no. Con da bien chat, tuoi dugc tinh tir khi cac 
tac nhan bien chat bat dau tac dung. Doi voi cac hien tugng dia chat : thang tram, uon nep, 
dirt gay... thi tuoi cua no dirge tinh tir khi cac hien tuong dia chat do bat ddu hoat dong va 
dugc ghi lai tren dAt da ma no hoat dbn< 


ig- 


Tuoi cua dat da va cac hien tugng dia chat dirge xac dinh nhu tren goi la tuoi tuyet doi va 
dirge tinh theo nam, trieu nam. Trong thuc te, do viec xac dinh tuoi tuyet cloi gap nhieu kho 
khan, ton kem, nhidu khi nguoi ta chi ci'in xet quan he gia tic, trude sau giua cac tang da, 
cac hien tugng dia chat vbi rihau, goi la tuoi tu'ony doi. Dirdi day neu len mot so phuong 
phap xac dinh tuoi: 


1. Phirony phap dong vi phony xa lit phuong phap chmh dung de xac dinh tuoi tuyet doi 
cua dat da. Nguyen tac cua phuong phap nay la dua viio su co mat cua cac nguyen to phong 
xa va cac dong vi tuong img lit san pha’m nidi rung cua sir phan huy nguyen to” phong xa ay 
trong dat da. Hien nay cac phuong phap dong vi chi, ddng vi aegon, dong vi cacbon dugc 
ap dung rdng rai de xac dinh tuoi dat da. De xac dinh ludi cua da cd, nguoi ta chii y den cac 
nguyen to co chu ky ban huy dai nhu Th, U, con voi da tre thi cac nguyen to co chu ky ban 
huy ng3n hon nhu cacbon phong xa (C 14 ) se chinh xac hon. 


Co so cua phuong phap ddng vi chi nhu sau : 


t = 


Pb 206 + Pb 208 
U + 0,38Th 


7,4.10 9 


nam 


Trong do : t - thefi gian tinh ra nam ; U, Th, Pb 206 , Pb 208 - ham lugng dac nguyen to' 
tuong umg trong dat da. 

Theo phuong phap nay, tudi qua dat la 5000 trieu natn. Da granit d Phiabioc co tudi 240 
trieu nam, da gabro - diorit Dien Bien Phu cd tudi 250 trieu nam. 

Ngoai phuong phap ddng vi chi, ta con dung phuong phap heli, stronxi, kali - aegon. 
Tudi dat da xac djnh bang cac phuong phap nay khac nhau rat it. 

Tudi cua tram tfch mdm rdi De Tir thudng duoc xac dinh bang phuong phap cacbon. 
Trong khi quyen cac notron cd lia vu tru (ham gia viio phan img voi ddng vi nito N cho 
ddng vi phong xa cacbon C i4 cd chu ky ban huy la 5568 nam. 
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Vi ty so giua ham luong C 13 va C' 14 trong khf quyein la co dinh nen trong thirc vat song 
co sir trao doi thirdng xuyen vdi khf quye’n, ty so giua C va C 4 cung khong ddi. Nhimg 
sau khi chet, do sir phan huy cac chat hiru co, luong C 14 se giam xuong. Can cu vao ty le 
ham luong C vaC ‘ trong di tich thuc vat ciia dat da co the xac dinh thcri gian thirc vat da 
chet va cung chfnh la thcri gian hinh lhanh tram tich. 


2. Plnfcnig phcip co sink xac dinh tu6i ciia dat da dua vao cac hoa da (hoa thach) sinh vat 
co trong cac lop dat da. Dua tren thuyet tien hoa cua the gidi sinh vat, ngudi ta da xac dinh 
dirge thdi gian phat sinh, phat trien va tieu diet ciia cac loai sinh vat trong lich su dia chat. Co 
sd cua phuong phap dinh tuoi co sinh la : cac lop dat da co ciing tuoi thi phai cung chua mot 
so loai hoa thach nha't dinh; cac ldp dat da co tuoi khac nhau se chua cac loai hoa thach khong 
gioiig nhau. Tuoi dat da ling vdi thdi gian ton tai cua loai sinh vat hoa thach ay. Tuy nhien 
khong phai tat ca cac hoa thach ddu co the’ dung de xac dinh tuoi ma chi mot sd loai tieu bieu 
goi la hoa thach chi dao {hinh III-]). Hoa thach chi dao phai bao dam cac yeu cdu sau : 



Hinh lll-l. Hoa thach cua loai nhuyen the trong Vien hdo tang dia chat hoc a Leningrat 
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- Loai sinh vat do v6 so lupng da phat trien rong khSp tren qua dat ; co nlur vay nidi de 
lai nhieu hoa thach. 

- Loai sinh vat do chi phat trien trong mot thdi gian ng^n, bao dam cho pham vi xac dinh 
tudi khong qua Idn. 


- Hoa thach phai dupe bao ton tot va de phan biet vdi cac loai hoa thach khac. 

Hien nay, phirong phap co sinh dupe dung rat rong rai. Tuy nhien phuong phap nay chi 
ap dung dupe cho da tram tich ; vi da macma khong co hoa thach cung nhu da bien chat va 
cac tram tich co thi hoa thach da bi phan huy mat roi. 

3. Phuong phap thach hoc dua tren co so so sanh thanh phan thach hoc cac khu vuc 
khac nhau. Neu cac khu vuc do dat da giong nhau ve thanh phan kien true, cau tao, sir sap 
xep va cac dac diem khac thi co the cung mot tuoi. 

Phirong phap thach hoc co the ap dung cho tat ca cac loai da nhirng thirdng la cho da 
macina va da bien chat. Doi vdi cac tang da tram tich chira tim thay hoa thach cung co the 
xac dinh tuoi bang each lien he vdi cac tang da tirong tir da dupe xac dinh tudi d noi khac. 
Khi dung phuong phap thach hoc ngudi ta thudng xac lap mot tang da chucin (co tinh chat 
dac biet ve thanh phan, mau sic, bd day...) goi la tang danh dau roi dua tren do so sanh vdi 
cac tang khac. 

4. Phifcmg phap dia tang dua tren quan he the n4m cua cac tang da vdi nhau de xac dinh 
tudi tuong ddi cua dat da va cac hien tupng dia chat khac. 

Doi vdi da tram tich chua bi dao Ion the nSm, cac tang da thanh tao trude nam dudi, cac 
tSng da thanh tao sau nSm tren (hinh I/P2a). Trong trudng hop the n&m bi bien doi, ap 
dung phuong phap nay co rat nhieu kho khan (hinh III-2b). Doi vdi da phun trao, hinh thirc 
thanh tao cung tuong tu da tr^m tich nen tim quan he gia, tre cua no cung ap dung theo quy 
luM tren (hinh III-2c). 


a) 



Hinh III-2. So do dinh tudi tuong ddi cua da tram tich va da phun trao 
a) Tang dd nam ngang ; h) Dao Ion the nam ; c) Phun trao. 


Ddi vdi da xam nhap, co thd dua vao 
quan he vdi da tram tich vay quanh de xac 
dinh tudi. Da xam nhap cat t£ng da tram tich 
hoac lam bien chat da tram tich vay quanh 
thi tre hon. Khong co cac hien tupng tren thi 
da xam nhap co hon (hinh III-3). 

Ddi vdi cac hien tupng dia chat nhu cac 
pha kien tao uon nep, dirt gay, phong hoa... 
thi thong qua cac mat cat, phan tich quan he 
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Hinh III-3. So do xac dinh tudi tuong ddi 
cua dd xam nhap. Thu tu thanh tao 1-2-3 






ciia chung doi vdi cac tang dat da sc xac dinh diroc gibi han tuoi cua chung cung nhir thtir tir 
hinh thanh cluing trong hr nhien (hinh III-4i. 

Hinh lll-4a la moi quan he liep xiic khop den, tram tich lien tuc. 

Moi quan he khong khop dia king tren hinh lll-4h : The nam ciia cac ldp giong nhau 
nhirng co mot giai doan tram tfell hi gian (.loan the hien a mat xam thuc boc mon, sau do 
mat dat lai chim xuong dirdi mat nude, ticp tuc hinh thanh cac tram tich ben tren. 

Moi quan he khong khop gdc (hinli 1H-4 ci : Qua trinh tram tich cung didn ra tirong tir b 
hinh lll-4b nhirng con xay ra mot qua truth non nep trude khi hoc mon, giua then ky tram 
tich 1 (d dirdi) va thdi ky tram tich 2 (ben tren 

Hinh III-4J the hien dirt gay xay ra dong thdi vdi uon nep va d hinh Ill-4e thi dirt gay 
xay ra muon hon. 



Hinh III-4. Quan he y,iiiu chc fang tram tich vo'i cac chir.'c'n (long hien too : 
a) Khop den ; hj Khong Unip dia tang ; c) Khong khffp gdc ; 
dj Did gay dong thdi vdi lion nep ; e> Did gdx sail non nep. 


1.2. Nien bieu dia chat 


Tir cac tai lieu da thu thap diroc ve licit sir pliat trien dia chat, co dia ly va co sinh vat tir 
khi hinh thanh vo qua dat cho den nay, cac nit a khoa hoc da lap nen duqc mot nien bieu dia 
chat so bo, lam cho dira cho viec nghien edit dia chat va nhu vay, nien bi6u dia chat ngay 
ciing dirge bo sung vii chi tiet lion. 


Tlieo nien bieu dia chat hien tai thi licit sir phat trien dia chat cua vo qua dat diroc chia 
ra lam 5 dai lit: dai 'Idtai co, dai Nguyen sinh. dai Co sinh. dai Trung sinh va dai Tan sinh. 
Trong mdi dai d6u co nhirng net tien bieu ro ret ve boat dong dia chat, dac diem dia ly va sir 
phat trien cita the gioi sinh vat, trong do dac biet quan trong lii su song, mil ngay ten got 


ciia dai cung da neu len. 


Trong m6i dai lai chia ra cac kv. trong ky chia ra nhieu the... (hang ///-/). Cac tap da 
diroc tao thanh tirong irng vdi cac dai, ky, the... lii cac gid;, he. thong... diroc the hien theo 
be day ciia tap vii dac trung ve thach hoc cimg cac tilth chat khiic, goi la thang dia tang. 
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Bang III-1. Nien bieu dia chat the gioi 


Dai 

(Gidi) 

Ky 

(He) 

The 

(Thong) 

Thdi gian keo 
dai trieu nam 

Cac chu ky 
kien tao ldn 

Tan sinh 
Kainozo-KZ 

Nh&n sinh hay 
Dt Tu (Q) ’ 
(Antropogen) 

Qiv 

Q... 

Qn 

Q. 

1 

1 

Chu ky 

Anpi 

Neogen (N) 

Neogen thuong (Plioxen) N 2 
Neogen ha (Mioxen) N, 

25 

^6 

Paleogen (P) 

Paleogen thuong (Oligoxen) P, 
Paleogen trung (Eoxen)P : 
Paleogen ha (Paleoxen) P , 

41 

Trung sinh 
Mezozoi-MZ 

Kreta (K) 

Kreta thuong K> 

Kreta ha K, 

70 

177 

Jura (J) 

Jura thuong J, 

Jura trung J 2 

Jura ha J, 

55-58 

1Q5 

Chu ky 
Kimmeri 

Triat (T) 

Triat thuong T, 

Triat trung T 2 

Triat ha T, 

40-45 

oan 

Co sinh 

Pzleozoi-PZ 

ri 

£ 

00 

I- 

JC 

sz 

c 

1/5 

'•O 

u 

Pecmi (P) 

Pecmi thuong P 2 

Pecmi ha P, 

45 

^85 

Chu ky 
Hccxini 

Cacbon (C) 

Cacbon thuong C, 

Cacbon trung C 2 

Cacbon lia C , 

55 - 70 

740 

Devon (D) 

Devon thuong D, 

Devon trung D, 

Devon ha D, 

55-60 

A 1 0 - 

Co sinh ha Pz, 

Siiua (S) 

Siiua thuong S, 

Siiua ha S, 

30-35 

440 

Chu ky 
Caledon i 

Odovic (0) 

Odovic thuong 0, 

Odovic trung 0 2 

Odovic ha 0, 

60-70 

500 

Cambri (Cm) 

Cambri thuong (Cm,) 

Cambri trung (Cm-,) 

Cambri ha (Cm,) 

70-80 

5^0 

’ C 

E 

cd 

u 

G 

'<0 

Nguyen 

sinh 

Protezo- 
zoi PR 



2.000 

-? 600 


Thai c6 
Ackeo- 
zoi-AR 



3.000 

5600 
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Ten goi cac dai theo giai doan phat trie'n ciia the giai sinh vat, con tdn cac ky theo ten 
dia phuang lan dau tien nghien cirri Ring da do (Canibri, Devon, Pecmi, Jura...) hoac theo 
ten da dac trimg nhat cho ky do (cacbon...). 

Ngoai thang dia tang quoc te con cd thang dia tang dia phuong va thang dia tang tir do 
dc’ the: hien ty mi hem dia t&ng b mot kim vitc, mot nude niio do, co tinh chat cue bo. Thang 
dia tang cua Viet Nam con dang dupe hoan chinh. 

§2. SO Liroc VE LICH SU PHAT TRIEN CUA VO QUA DAT 

Theo cac tai lieu da thu dupe thi vo qua dat co lich sir phat trien rat phirc tap, no da trai 
qua nam chim bay ndi de hinh thanh non can true hien nay. Cac bien dong Ion cua qua dat 
qua cac thoi dai dia chat dien ra nlur sau : 

1. Dai Thai co (Ackeozoi - AR) la dai cd nhat, keo dai khoang 3000 trieu nam. Thai ky 
nay vo qua dat boat dong manh liet. Dat da cho den nay da bi bien chat sau sac hien con 
gap b mot so noi la gonai, da phien ket tinh. amfibolit. Hiem hon co da hoa, quaezit... Cung 
vi vay, vice tim hieu dai nay rat khd khan. Sir co mat cac lap da hoa, cacbon b dang grafit 
cho phep ngln rang a cuoi Tliai cd, sir song da xuat hien. 

2. Dai Nguyen sinh (Proterozoi - PR) la dai cua sir song dan gian dau tien keo dai gan 
2000 trieu nam. Co mat cac sinh vat so'dang : \i khuan, tao. Den cuo'i dai xuat hien loai co 
bo khung cung. Dat da den nay da bi bien chat, chu ycu la da phien ket tinh. da hoa, 
quaezit, granit, gemai, mire do bien chat kem lion da Tliai cd. 

Trong sudt dai nay, vo qua dat d vao tinh trang khdng on dinh, cd cac qua trmii tao nui 
kem theo su chia cat luc dia. Phun trao theo he thong cac khe nut chia cat do. O cuoi dai, 
vo qua dat chuyen sang trang thai on dinh ban. Cac viing vfrng chac, on dinh goi la nen 
(nen Canada, nen Braxin, nen Nga, nen Xiberi, nen Dong Trung Quoc, nen Tarim, ndn An 
Do, nen Uc...), con cac viing hoat dong bao quanh viing ndn lii dia mang (hay dia tao). 

3. Dai Co sinh (Paleozoi - PZ) keo dai 345 trieu nam. Dia mang hoat dong rong khSp vbi 
2 chu ky hoat dong Ibn la Calddoni va Hecxini, lam thay dbi nhidu lan luc dia va dai duang. 
Dong vat khdng xirang song phat trien manh, phat trien thuc vat Id tran. Ung vori hai giai 
doan uon nep Idn, ngucri ta chia hai phu dai la Co sinh ha (PZ^ va Cd sinh thupng (PZ 2 ). 

O Co sinh ha, bao gom cac ky Canibri (Cm), Odovic (O), Silua (S), cd hoat dong udn 
nep Caledoni tao cac day nui Caledonit va sau nay thanh cac nen co sinh ha. Hau het qua 
trinh nay xay ra d viing gan kd vdi ndn nguyen sinh. Vd tlurc vat cd loai cap thap song d 
mdi trudng nude; cuoi Silua xuat hien thuc vat tren can dau tien Dong vat pho bien cd bp 
ba thuy (trilobita), tay cuon (Brachiopoda), chen cd (Archacocyatha)... xuat hien nhirng 
dong vat tren can dau tien. 

O Co sinh rfufong, bao gom cac ky Devon (D), Cacbon (C) Pecmi (P), cd hoat dong udn 
nep Hecxini, tao cac nili Hecxinit, mb rong midn nen da dupe thanh tao trubc day (vao tien 
Canibri va Caledoni) va hop nhat nen Nga, Xiberi, Tarim, thanh ndn Au - A khdng 16. Nen 
Canada va nen nho d cao nguyen Colorado (Biic My) cung lien ket vdi nhau. Trong Cd sinh 
thupng phat trien thuc vat Id tran (Psilophyta), quyet thuc vat (Lepidophyta, Sphenopsida, 
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Pteridospermae...). Cuoi Pecmi thuc vat c6 hoa hat Iran thay the vai tro quyet thuc vat. V6 
dong vat tiep tuc phat trien ruot khoang, tay cupn co khop ; phat trien Fusulinida cua trung 
16 (Foranlinifera), Goniatites cua lop chan dau. Dong vat co xuong song song tren can nhu 
lirong cir co (Stegocephalia), bo sat khong 16 b6t dau xuat hien. 

4. Dai Trung sink (Mezozoi - MZ), gom ba ky la Triat (T), Jura (J) va Kreta (K), keo dai 
khoang 45 trieu nam. Ket qua cua hoat dong dia mang 6 Trung sinh ia tao nen cac n6n bang 
Trung sinh theo kieu thira ke. Nhung nui thira ke cua dai Mezozoit co the ke la day Alaska, 
Nham Scm, Siera Nevada va Siera Madore (B6 c My), Patagoni (Nam My), Bankan, 
Veckhoiang, qu6n dao Indonexia... Cac mi6n n6n Trung sinh an khop vdi cac n6n co horn. 
Tac dung tao nui Trung sinh da noi li6n hai n6n b6ng Nguyen sinh Ocdot va Dong Trung 
Quoc vdi n6n Au - A. 

V6 thuc vat phat trien thong, tue, tung bach, duong xi. Den cuoi ky Kreta xuat hien thuc 
vat hat km. D6ng vat co cac loai : cue da (Ammonitida), ten da (Belleminitida), ca xuong, 
dac biet la bo sat va bo sat khong 16 phat tri6n manh. 

5. Dai Tan sinh (Kainozoi - KZ) keo dai gan 70 trieu nam bao gom cac ky Paleogen 
(P x ), Neogen (N), va De Tu hay Nhan sinh (Q). 



va song nui gian no ^ Chau Phi khong chuyln dong) 


Hinh III-5. Cac mang thach quyen chinh vai hi(cfng di chuyen va cac kieu ranh gidi hien dai 
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6 cai Tan sinh c6 boat dong tao nui Anpi, dung len nhicu day nui hien dai nhu cac nui 
nam /Iaska, ven bo Bac My, California, Cocdilie hay Ando (Nam My), Pirana, Apenin, 
Anpo, cac nui tren ban dao Bankan, day Hymalaya, cac nui d Tay bac Dong Duong, cac 
nui trei quan dao Indonexia... dupe tat ca cac day nui uon nep Anpi hien nay van con tiep 
tuc daig cao, chua chuye’n thanh vung nen. 

Hiei nay con mot so vung hoat dong chua thay sinh ra cac uon nep nhu 6 Nam day 
Hymaaya (vung ha luu song Indut va song Hang), pham vi bien Caxpi va H&c Hai, nhung 
phan ieng biet cua Dia Trung Hai, cac dao Nhat Ban, bien Okhot, vinh Mehico, bien 
Cara ip., ma qua quan sat con thay xay ra nhibu tran dong dat va hoat dong nui lira. 

Troig ky Paleogen va Neogen phat trien cac loai co vii cao dang, chim, ca xuong, than 
mdm, ’an giong hien dai. Trong gidi thuc vat phat them loai hat kin, den Neogen da bat dau 
thay hai khi dang nguoi. 

Dei ky De Tir thi dong vat, tlnrc vat co thd noi grin giong nhu hien nay. Trong cac ting 
da thipc phan dudi cua ky nay da tim thay di tich cua loai ngirbi cung vdi cac vet tfch van 
hoa cia ho. Co le hien tuong bang ha xam lan da lam cho hang loat dong vat va thuc vat bi 
tieu det, kern theo la sir phan cilia thuc vat theo ddi khi hau nhu hien nay. Qua trinh tach 
gian cic mang luc dia de hinh thanh nen cac chau luc va dai duong nhir hien nay, xay ra tu 
cuoi k) Jura dupe the hien tren hinh 111-5. 

§3.DOI NET VE LICH SU DIA CHAT VIET NAM 

Lfuh the) nude ta cung da trai qua mot lich sir phat tridn dia chat Du dai va phurc tap voi 
nhieu giai doan van dong uon nep, dut gay... Hien nay cluing ta da thanh Dp xong ban do 
dia chit 1: 500.000 va dang lhanh lap ban do co ty 1 6 ldn hull. 

Cac hoat dong dia chat a nuoic ta co lien quan chat che vdi khu vuc Dong Nam Chau A 
(bao prm ca Lao, Campuchia, Dong Thai Lan, Nam Trung Qudc). Day la mot bo phan cua 
khu vre dia mang nSm giua hai khoi luc dia rong ldn d phfa bkc la khdi ndn bang Xiberi, 
con dohia nam la luc dia Gonvana. I rong dia mang nay cung co nhung mang nho ndn Tidn 
Camb i, di tfch cua ndn bang Au - A trude kia ; sau chu ky kien tao Indoxini hinh thanh 
khoi rdn Indoxinit bao gom midn Nam Viet Nam, Ha Lao, Campuchia va midn Dong Thai 
Lan (linh 111-6). 

Lich suf phat trien dia chat Viet Nam gan chat vdi lich sir dia chat - dia ly tu nhien cua 
khu vre Dong Nam A. Neu mien Bac Viet Nam thuc te co the coi nhu mot nhanh cua nui - 
cao njuyen Van Quy (Trung Qudc) chay va phfa dong nam thi mi6n Nam Viet Nam lai gan 
vdi torn bo mien Tay ban dao Dong Duong. 

Larh tho Viet Nam, phat trien chung quanh mot so dia khoi n6n co, gom nhung da bien 
cha't nianh, co tuoi tir Thai cd den Co sinh. 

Dai vi ndn mong ldn nhat la Indoxinit, ma bo phan nam trong lanh tho Viet Nam la 
khoi Kon Turn. Qua va phfa bac. trong bidn dia mang cd nhung manh ndn nho lion nam rai 
rac nhu khoi Rao Cd, Pulaileng, Puhuat, Song Ma, Hoang Lian Son. Nhin chung la nhfrng 
dia bci ta nam song song theo hudng tay bac - dong nam. 


71 




Hinh 111-6. Viet Nam trong kien mic Chau A 

/. Car hie dia kep nhifng nep non Trung sink va Tan sinh veto giita; II. Khu vifc non nip Truig sinh 
(Indoxinit) chii'm Uu the; III. Khu vi/c non nip Tan sinh (Hytnalaya) chii'm ifu thi; IV. Niffng 
mang da hao mdn va khong non nip cua nen An - A cu: 1. Tarim ; 2. TirXnyin ; 3. Indoxnia. 

Ta't ca cac dan vi ndn mong ay co tfnh chat d6ng nha't vi mat cau tao vi chung ddu la 
nhtrng manh sot lai cua mot nSn bang Ion bi va ra. Con d nhfmg nai bi nut va ay thi ;he do 
dia mang lai bit dau. 

Vao thfri ky Cambri, mot khu vuc Ion a Viet BSc tir thuang nguon sdng Chay dei Ha - 
Tuyen bi lun chim dudi muc nude bien va ISng dong tram tich day tdi 5000 met, gtm cac 
loai da phien, da voi xen Hn da phien, da set voi, bot ket chua rong tao, bo ba thuy.O cac 
viing Cao Bang, Mong Cai, ven sdng Hong, d Trung bo khi do cung la bidn va d nh5u nai 
tram tfch ra't day. 

D£n cud'i Silua, toan bo lanh tho nude ta (trir mot viing trung tir Lai Chau qua Diei Bidn 
tdi San La, S4m Nua) bi uon nep dang cao tao nen cac khoi nang chmh Tan Mai Quang 
Ninh), CoTo, Da Lat, vom thuqng nguon sdng Chay. 
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Vao thbi ky Devon, dai (SO trieu nam, tat ca cac mibn, trir khoi nang Kon Turn, lai bi lun 
chlin dubi nurc nubc bien, lang dong cac tram tich day tbi hang nghin met. Tram tich 
Devon b Truong Son co le day nhat, dat tbi 3500m. 

Den cuoi Devon xay ra uon nep dang cao, cac tram tich Devon lai nho khoi mat nubc. 
Mien Nam Trung bo noi len thanh nui va gan lien vao khoi Kon Turn. Ttr phfa bac Quang 
Nam trb ra hinh thanh viing uon nep Truong Son, con cac tram tich phfa dong sbng Lb uon 
nbp tao nen cac canh cung Sbng Gam, Bac Son, Dong Tribu om lay vom sbng Chay. Dong 
tlibi vbi chuybn dong cuoi Devon (Hecxini) co boat dong macma manh libt gay nen hien 
tupng granit hoa b vom Sbng Chay, nui Lang va tao nen cac nui granit doc Trubng Son, 
Mubng Xen, Dong Hoi, Hai Van... 

Vao dau thbi ky Cacbon, toan viing tir bac Quang Nam trb ra lai chim xuong bien, trong 
khi do lanh tho tir nam Quang Nam trb vao tiep tuc dang len thanh nui. Thbi ky nay keo dai tir 
Cacbon den Pecmi sbm. Trong bien Cacbon va Pecmi sbm, ngoai san ho, tay cuon, sinh soi rat 
nhieu trung lb, mot loai dong vat co xac cung bang cacbonat canxi ma b nhibu noi no da tao 
nen cac tang da vbi day tbi hang nghin met, trong do day nhat la b viing Blc Son (2000m). 

Cuoi Pecmi sbm, cac tram tich da vbi dupe dang cao mot thbi gian ngan va bi bao mon 
thanh mot be mat go ghb. Nhieu mien da noi len han, sau nay khong bi sut xuong nba, do 
lii vom Sbng Chay, cac canh cung Bac Son, Sbng Gam, Ngan Son, dong bac sbng Hong, 
viing Hoang Lien Son, Bac Trubng Son, Kon Turn, Nam Trung Bo. 

Bubc vao dau Pecmi muon hoac Triat, mot so viing lai sut lun thanh cac mibn trung An 
Chbu, Sbng Da, Sbng Hicn, Mubng Te, Sam Nua. 

Trung Sbng Da chay dai tir Lai Chau qua Son La, Moc Chau xuong tan Ninh Binh la mbt 
trung hep, sau, co dang mot dia mang nho. Do sut lun, vb qua dat bi nut ra, nui lira phun lbn 
nhfmg dung nham bazan day tbi 300 4- 400m bao la'y nhung tha'u kmh da vbi b dubi bien. 

Be day cua tram tich va da phun trao trong trung Sbng Da dat tbi 6000m. 

Trung An Chau co hinh mot tarn giac chay tir VTnh Phuc qua Bac Giang, An Chau, len 
dbn Dinh Lap, Mau Son. Trong trung dong da cat ket, bot ket chura hoa da chan riu, cue da 
va da phun trao axit riolit... Bb day tram tich trong trung An Chau tbi 5000m. 

Trung Sbng Hibn chay tir Bao Lac qua Cao Bang tbi Dong Khe, That Khe. Trong trung 
lang dong set, cat, bot ket co lan tro nui lira, co chtra di tich cue da. Toan bo tang tram tich 
va da phun trao day 2000m. 


Trung Sbm Nua keo dai tir phia tay trung Sbng Da qua Sam Nua, tSy Thanh Hoa den Ha 
Tinh ; hinh thanh cung vbi trung Sbng Hien. Trong trung lang dong cac da nguon goc nui 
lira, cat ket, bot ket, da phien, da vbi co chba cue da va chan riu. 


r 


C) mibn Nam, mot trung hep chay dai tir ha luu sbng Dbng Nai db'n tan vung Ban Don. 
rong trung nay lang dong rat nhibu cat ket, bot ket, co chura di tich cue da va chan riu. 


Dong thbi vbi nhung hoat dong nui lira, con co nhung hoat dong macma xftm nhap, tao 
nen nhung khoi da granit b Nam Meng (Lai Chau), Nam Rom(Dien Bien), Bii Rinh (Thanh 
Hoa), Ngan Sofn (Bac Can). 
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Den cuoi Triat, cac chuyen ddng tao nui manh liet (chuyln dong Indoxini) lam cho cac 
tram tich trong tat ca cac trung tren bi uon nep manh liet. Rieng trung Dong Nai - Ban Don 
khi do van con la eo bien. 

Chuydn ddng Indoxini cung tao nen nhirng hd sut, nhirng dam ho. Nhd khi hau nong am, 
b cac vung dam ho do, rung cay ram rap phat trien, sau bi chon viii thanh cac be than Thai 
Nguyen - Quang Ninh, Song Da, Ninh Binh. Ddng thdi cung co cac hoat dong macma xdm 
nhap manh liet, tao nen gabro nui Chua, nui Put, granit Phiabioc, Cho Chu, Kim Boi. Didn 
Bien va nhidu ncti o Tay Nguyen. 

Nhu vay, den cuoi Triat la cham dut che do dia mang a Viet Nam. Thdi ky sau dia mang 
bat dau each day hon 200 trieu nam va keo dai tir do cho tbi ngay nay. 

Vao thdi ky Jura, cac thanh tao tram tich nguon goc nui lira luc dia mau do hinh thanh d 
trong mot loat cac vung trung d NghTa Lo, Tu Le, d Bac Trung bo va bac Song Da. 



Ddng Nai. Cuo'i Jura va dau Krdta viec tao thanh cac tang tram tich nguon goc nui lua mdi 
dinh lai. 

Vao ky Kreta bat dau lang dong cac tram tich luc dia mau do trong vung trung giCra nui 
nhu d Ha - Bac, Bac - Thai, Lang Son, Son La, Thanh Hoa, Quang Binh... Khac vdi cac tang 
mau do Jura, dac trung cua tang mau do Kreta la nguon cung cap vat lieu vun mang tinh dia 
phuong. Cuoi Kreta xuat hien nhidu xam nhap granit d Phanxipang, Phiaudc, Son Duong. 

Vao thdi ky Tan sinh, do anh hudng cua chuydn dong Anpi ma nhi^u noi bi nut ne, dut 
gay. Co mien duoc nang len, co midn bi sut xudng. Mot loat dut gay mdi phat trie’n tren cac 
dut gay xua kia, nhu cac dut gay doc theo cac song : Song Lb, Song Chay, Song Hdng, 
Song Ma, Sdng Ky Cung, Sdng Ba... va hinh thanh cac hd co nhu : Na Duong, Cao Bang, 
That Khe, Tuyen Quang, Doan Hung, Yen Bai, Vu En, Lac Thien... suo't ky Neogen. 

Sang ky De Tii, kidu dut gay va chuydn ddng kien tao Neogen van con tiep tuc, ddn dd'n 
sir hinh thanh vung trung Ha Noi, gay ra bien thoai d ddi ven bd, hinh thanh mot quan 
dao d vinh Bac Bo va gay ra phun trao bazan tre d Nam Trudng Son, (Gia Lai, Ddc Ldc, 
Lam Dong...). 

§4. DIA MAO 

Dia mao la hinh dang mat da't co xem xet den nguyen nhan hinh thanh va xu the phat 
tridn cua no. Dia mao la mdt yeu to co ban cua mdi trudng dia chat noi chung va dia kinh 
te, dja quan sir, dia chinh tri... noi rieng. Do cau tao dia chat ben trong, do di£u kien sinh 
thanh va lich su bidn doi khong giong nhau ma dac trung dia mao mdi noi mdi khac. Dd 
khai thac dia mao, vdi bat cir muc dich nao, can nghidn cun phan loai chung tren co so phan 
tich nguyen nhan hinh thanh va xu the phat trien cua no. 

4.1. Cac loai dia mao theo nguyen nhan hinh thanh 

Theo nguyen nhan hinh thanh co thd’ chia ra dia mao kien tao, dia mao xam thuc boc 
mon, dia mao boi tu,.. ma hinh thai ben ngoai thudng phan anh trung thanh lich sir sinh 
thanh va ca'u tao ben trong cua dia mao do. 
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Dia mao kien too hinh thanh do sir van dong kien tao, phan anh day du dac diem kien 
true va cau tao dia chat dirbi sau. Thong thubng th: day la dang dia mao co ban hinh thanh 
dia mao hien dai. ITinh dang dia mao co lien quan chat che vdfi cac dut gay, cac nep ubn, 
thanh phan va tinh chat dat da phan bo a khu virc. 

Dia mao xdm tlu/c lien quan vbi hoat dong pha hoai cua dong chay (nifcrc mUa, nubc 
song, nude ngam...). Nhung hoat dong nay lam bien doi rat manh li6t hinh thai dia mao 
theo thai gian. 

Dia mao tick tit (thbm song, bai boi...) la ket qua lang dong cua cac san pham do dong 
nude, do gib dem tdi. 

Theo do cao, hinh dang co the’ chia ra hai nhom dia mao : dia mao duong co dang l6i I6n 
so vdi mat phang nam ngang, dirqc bao quanh bbi cac yeu to dia mao thap hon va dia mao 
am co dang lorn xuong, dupe bao quanh bbi cac khu vile dia mao nang cao. 


Cac dang dia mao duong 


Rang nui - he thong lien tuc cac dai nui va cac dinh nui, cao hon rat nhi6u so vbi mire 
nubc bi6n (Hymalaya...). 

Day nui - dai nang cao hep, dai vbi do doc cac subn lbn hon 20°, dinh bang phang 
hoac tron (dai Trudng Son, dai Hoang Lien Son ..). 

Nui - dang dia mao duong co do cao tuong doi lbn hon 200m, cac subn dbc dung (Nui 
Ba Den, Nui Chua...). 


Dinh va ngon nui la cac diem cao nhat cua day nui va rang nui, dinh nui co the bang 
phang, dang vom, dang lang thap, dang hinh non (dinh Chomolungma...). 

Son nguyen - dbng bang rong lbn tren nui, hoi nang cao, co dinh bang phang, co subn 
bieu hien rb rang (Lam Vicn...). 

Cao nguyen - dbng bang cao, bang phang, thubng dupe gibi han bbi cac subn dbc dung 
bibu hien rb rang (cao nguyen Dac Lac, cao nguyen Di Linh, cao nguyen Mpc Chau...). 

Dai dbi - dai nbng cao keo dai vbi cac subn thoai bang phang hoac lbi va bb mat dinh 
bang phang hoac hoi lbi (viing dbi Bhc Giang, viing dbi Dbng Trieu...). 

Dbi - khoang cao rieng biet dang vom hoac dang hinh non vbi cac subn thoai. 


Cac dang dja mao am 

Long chao - vung co do sau lbn va subn dbc dung, con viing trung la khoang ha th£p co 
do sau khbng lbn, subn thoai. Thung lung - vung ha thap keo dai khbng khep kin, subn co 
do dbc khac nhau, nhieu khi phuc tap do cac thbm song, dat trupt, muong xoi... 

Khe hem - horn sbu keo dai, subn bi thuc vat che km hoac phii khSp. Chibu dai co the’ 
dat tbi vai kilomet (hem Song Da). 

Muong xoi - horn sau keo dai, thubng co subn trdn, dbc dung. Chibu sau va chibu dai 
cua muong xoi rbt khac nhau. Muong xoi nho thi goi la ranh xoi. 

Cac chi tieu trSc lupng hinh thai cbn chii y den la : do cao tuyet dbi, chibu sbu, m4t db 
chia c^t, goc nghieng mat dat... Mat do hoac cubng do chia cat ngang xac dinh bang chibu 
dai mang lubi xam thuc (tinh bang km tren I km 2 ). Dp sau chia cat hoac cubng db chia cat 
dung xac dinh bang tri so cao tuong dbi. 
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Cac phiic he dia mao hien dai dirge the hien trong bang 111-2. 


Bang III-2. Cac phuc he hinh thai dja mao (theo A.I.Xpiridonov) 


Loai dia 

mao 

Loai hinh 
thai 

Loai tide lugng hinh thai 

Theo do cao tuyet 
doi 

Theo do cao 
tuang doi (do 
sau chia cdt) 

Theo mdt do chia 
cat (khoang each 
cac dinh chia niroc 
kd tir goc boc mon 
gan nhat) 

i 

Theo goc doc 

Dia mao 
dong bang 
(dao dong 
do cao den 

1 0/7 ?) 

Luron song, 
go dong, doi 
thdp dai, 
trung, horn... 

Thdp : 0 4 200/?/ 
cao : 200 4- 500/?/ 

Cao nguyen : 
han 500??/ 

Cao nguyen thap: 
500 - 750m 

Cao nguyen cao 
trung binh : 

750 4 1000m 

Cao nguyen cao : 
1000 4 2500m 

Cao nguyen rat cao : 
han 2500??/ 

Rat nho : 

0 4 1 m 

Nho : 1 4 2,5??/ 

Trung binh : 

2.5 4 5??/ 

Lan : 5 4 7,5??/ 

Rdt lo'n : 

7.5 4 10m 

Chia cat rdt yen: 
han 2000??/ 

Chia cdt yeu : 
1000 4 2000m 

Chia cat 
trung binh: 

500 4 1000m 

Thoai ngang : 

0 4 1° 

Thoai : 1° 4 2° 
Thoai nghieng 
4° 4 6° 
Nghieng : 

6° 8° 

Nghieng doc : 

8° 4 10° 

Dia mao 
doi(dao 
dong do 
cao 

104100??/) 

Lugn song, 
doi, dai d6i, 
trung horn, 
khe sud'i, 
thung lung,.. 

Thdp : 0 4 200m 

Cao : 200 4 500??/ 

San nguyen : 
han 500??/ 

San nguydn thap : 
500 4 750m 

Son nguyen cao 
trung binh : 

750 4 1000m 

San nguyen cao : 
1000 4 2500m 

San nguyen rdt cao : 
han 2500m 

Nho: 10 4 25??/ 

Trung binh : 

25 4 50m 

Lan: 50 4 75?// 

Rat Ion : 

75 4 100/?i 

Chia cdt binh 
thuang : 

100 4 500m 

Chia cdt manh; 

50 4 100m 

Chia cat rdt manh: 
nho han 50??/ 

Doc thoai : 

10°4 15° 

D6c vtra : 

15°4 30° 

Doc : 30°445 h 

Rdt doc : 

45° -4 60° 

Doc dung : 
han 60° 

Dia mao 
nui(dao 
dong do 
cao han 
100m) 

Mach nui, 
dao nui co 
duong net 
mem mai 
hoac sac 
canh 

Thd'p : den 200??/ 
Hai cao : 

200 4 500m 

Cao trung binh : 
500 4 1000m 

Cao: 1000 4 2500m 

Rat cao : 

2500 4 5000??/ 

Cue cao : 
han 5000m 

Nho : 

100 4 250m 

Trung binh : 
250 4 500m 

Lan : 

500 4 750 m 

Rat lorn : 

750 4 1000m 

Cue lan : 
han 1000??/ 
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4.2. Cac nhan to hinh thanh dia mao 


Dia mao la yeu to quan trong nhat cua the tong hcrp dia ly tu nhibn, bbi vi b tren mat dia 
mao mbi co sir tiep xuc chat che cua tat ca cac thanh phln va nhan to tham gia cau tao nbn 
hoan canh tu nhibn : dl't da, khbng khi, nubc, thb nhubng, sinh vat, bbc xa mat trbi, luc 
kien tao... 

Trong sir hinh thanh dia mao noi lire va ngoai lire luon luon ciing tac dbng. Trong nhung 
truong hop cu the, tuy luc va tuy noi, tac dung noi luc chie'm uu thb hon tac dung ngoai lire, 
hay ngupc lai. Nhung khong bao gia chi co tac dung nay ma khong co tac dung kia. Kh6ng 
phai dpi cho noi luc lam xong cong viec cua no roi ngoai lire mbi bat dlu xult hien. 
Chuybn dong kien tao cung dibn ra tu tu, lau dai, trir cac pha cao do cua no. Co khi mbt 
chuybn dong kien tao khbng dan d6'n mot dia mao dang ke, vi rang mat dat nang 16n den 
dau bi xam thuc boc di den da'y. Dubi day ta lan lupt xet anh hubng cua nhan tb kien tao, 
dat da, khi hau den su hinh thanh dia mao. 

/. Nhan to kien tao 

Su tuong phan va xu hubng chu yeu phat tridn cua cac loai dia mao (nui, d6i, dbng 
bang...) la ket qua chu yeu cua cac chuyen dong kien tao tren cac don vi cau tao co sb. 

Su ubn nep tao nui thubng xay ra b trong vimg dia mang. Cac thanh ph^n chuyen dbng 
theo chi6u thSng dung vbi nhung khu vuc nang 16n va sut xub'ng da din den do cao cua mat 
dat ch6nh lech nhau kha lbn. Cac khu vuc nang len hinh thanh cac viing nui ubn nep; db 
cao cac khu vuc nay thubng thay d6i, cao nhlt hien nay la dinh Chomblungma b dai 
Hymalaya, tbi 8882m. Cac khu vuc sut xuong tao nen cac vung bibn, dai duong, noi sau 
nhbt hi6n nay la hb Marian b Thai Binh Duong, tren 11 km. Do cao dia mao chbnh lbch thuc 
dly hoat dong xam thuc, bbi tfch tac dung true fiep den su bibn dc5i dia mao hi6n tai. 

Dac biet cac vSn dbng kien tao da hubng dan rnang lubi thuy van hien tai cung nhu tang 
cubng manh me sbe dao se cua song ngoi. Mang lubi thuy van thubng phat tri^n doc theo 
cac dbi pha huy kien tao. O db cubng do cua dat da giam, thu$n lpi cho kha nang dao slu 
cua dbng chay tren mat. Sbng Hbng nlm trong truong hop db : thung lung sbng gan nhu 
thang tip theo hubng phat trien cua dirt gay. 6 Viet Nam hlu het sbng ngoi dbu bi chi phbi 
bbi kien tao dia chat, hlu het cac sbng deu co hubng tay blc - dbng nam hoac dbng blc - 
tby nam. 

2. Nhan to dat do 


Tuy theo su sip xep cac ting da, tinh hinh xuat lo, dilu kibn khi h|u... nhung dat da co 
tinh chl't khac nhau da anh hubng khbng giong nhau den su hinh thanh va phat tribn cua dja 
mao, b Viet Nam ta, nhin vao dia mao co the biet dupe db la do loai dat da nao tao nbn. 


Cac dat da loai set db bi pha huy khi co tac dung cua nubc thubng tao thanh nhung nui 
Tinh dang mem mai hoac nhung dbi bat up bao boc timg khoang thung lung rbng, day blng. 

Cac da gonai, goranit bi phan huy db hon do phong hoa hoa hoc ket hop vbi phong hoa 
vlt ly, thubng tao nbn cac nui dinh tron, subn thoai. Con cac da poefirit, riolit tuong dbi bbn 
vung thi tao nbn cac nui dinh hoi nhon, subn kha doc. 
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Da voi de bi karst hoa cho ta cac dia hinh karst rat dac trung : da tai meo, rung da, alien 
karst, hang dong, s6ng ngam... 0 tren mat, dia hinh karst da voi co hinh thru loin cabin, 
vach thanh dung dung. 

Khi song chay qua vung dat da mem nhu dat da set thi thung lung rat rong, thoai va doi 
xii'ng ; con qua vung da cung (da voi, da ket tinh) thi thung lung cung can doi nhung long 
song se hep va sau. Anh hubng nay ta thay ro b thung lung song Thuong, song chay giua 
mien tiep xuc mot ben la nui da voi cua day Bdc Son, va mot ben la dat da set cua t ui Bao 
Dai. Thung lung a day mat can doi : ben phai la nui da voi thi subn cao vach dung, ben trai 
la nui dat da set thi sudn thoai, rong hon nhibu. Cung do do cung khac nhau cua dat da ma 
long song thuong co nhung thac ghbnli, Song Da, Song Dong Nai la nhung vi du dier. hinh. 

Ngoai ra, tuy do tham nubc cua dat da ma ta thay b m6i nai song ngoi co mat cq khac 
nhau. Do tinh it tham nubc cua da phien nhat la da set cho nen mat do song b nhung inibn 
nay rat day. Con nhung mien dat da dl tham nuoc thi mat do thua han. 

The ndm cua tang da cung anh hubng den dang dia mao. Truong hop tang da b dang don 
nghieng thi dang dia mao se khong doi xung va mat dat b day thuong thoai hon thee hubng 
do ctia tang da. 

3. Nhdn to klu hdu 

Khi hau anh hubng den dia mao hoac true tiep - do nhung hien tuqng khi tupng, thuy 
van hoac gian tiep - qua thuc vat va tho nhubng. 

Che do mua theo mita da gay nen xam thirc co gibi rat manh. Nhirng trail mua diu mua 
ha roi xuong mat dat da bi hun nong, nut ne, lam phat sinh cac ranh xbi, nhat la b nhung 
noi da mat het lop phu thirc vat. Kern theo do la hien tuong truot dat, da lb, dong lu sun da 
hay chi it la nubc song subi due ngau. 

Lupng mua lbn trong mua lu khien Stic dao xoi cua song ngoi tang len. ITung lurg hem 
vuc thubng thay b nhung doan ma dong song di vao mien co van dong nang len mat va co 
da cbng rbn, nhat la da voi. Nhung da nay it san sinh vat lieu vun, thanh thu nang Iucng cua 
dong chay khong phai ton phi de van chuyen vat lieu, tap trung vao viec dao xe theo chieu 
thSng dung. 

6 vung khi hau nong va aim, thirc vat phat trien, phong hoa hoa hoc chiem Uu thi ; axit 
huu co do re cay tiet ra da lam tang tac dung hoa hoc cua nubc mua ngbm xuong dit. Lop 
vo phong hoa vi vay kha sau, co noi tbi 70 -s SO/?; ; kho tim dupe vet 16 da goc. Nui loi khi 
do co hinh dang dbu deu, mem mai. 

Lbp phu thirc vat phat trien day co tac dung ngan can xam thuc co gibi cua nhar to khi 
tupng. No lam giam Stic va dap cua hat mua, ham bbt sire gib, giam boc hoi va suchenh 
lech nhiet do ; nubc chay tren mat khong gay xbi thanh khe ranh. Vi vay b cac khu cue co 
lap phu thuc vat day, mat dat kho bi boc mon, bao ve dupe hinh thai bb mat. 

4.3. Dia mao trong xay dung cac cong trinh 

Dia mao la nhan to' co ban cua moi trubng, vi vay nguo'i ta khai thac dia mao linh tho 
dubi nhieu muc dich khac nhau. 
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Ngudi khao sat dia chat coi dia mao la cac tien dd co ban phan anh loai dat da va cac cau 
tao dia chat diro'i sau... 

Dia mao la yeu to co ban tao nen chc do tidu khi hau, tao nen dac tinh cua tho nhudng, 
cua vo phong hoa va dong thai cua nude ngam... Dudi goc do xay dung cac cong trinh, hinh 
thai dia mao dtroc nghien ciru tren hai mat co ban : Nghien ciru cac qua trinh bien doi dia 
mao thirdng la nguyen nhan gay tai hoa cho cac cong trinh xay dung nhu trirqt, Id, mirong 
xoi... Nghien ciru dia mao de quy hoach xay dung va bo tri cac cong trinh, sao cho an toan, 
kinh te. 

Trong xay dung cac cong trinh, dia mao lanh tho la mot trong cac co so de’ tien hanh quy 
hoach cac thanh pho, khu cong nghiep, xay dung dudng sat, dudng 6 to, dap chan, ho chua 
nude. No quyet dinh rat Ion deii hinh dang, ket cau cua cong trinh, phuong an thi cong va 
gia thanh khi xay dung. 

Khi xay dung dap, thirdng chon noi co lung sau hep nhitm lam cho khoi luong cong trinh 
la nho nhat, nhung can chti y den kha nang cung cap va tru nude cua ho : phfa thuqng luu 
co cac vung trung Ion de chua nude, dien tfch luu vuc rong, song suo'i nhieu lam nguon 
cung cap nude cho ho. 

Chon noi mat cfit lung song co quy each, doi xurng vi no quyet dinh hinh dang dap. Can 
tranh noi co ranh xoi, vuc sau, dong song non khuc. Nlurng loai dia mao dd phan anh tinh 
hinh dia chat khong tot, cau tao dia chat phuc tap. Cac hem vuc lam cho ho' tndng sau, viec 
dap drip, dan dong khi thi cong kho khan. 

Can co vi tri bo trf cac cong trinh kie'n true khac nhu dap trail, cong, nha may thuy dien, 
nen mat cht tuyen dap can co be rong tlu'ch hop. Truong hop ho chua khong co chd tran lu 
thi mat cat cang phai rong de bo' tri cho thoat nude. 

Can chu y b6 rong cua dai bd bao quanh hd chi'ra nude vi no quyet dinh chieu dai dong 
tha'm qua bd hd. Neu bd qua hep co nguy co mat nude ldn. Ty Id ngap lut cua hd chda ldn 
khi dia mao long hd bang thoai. Bd hd doc dung dd gay sut Id nghiem trong, tao nhieu vat 
lieu boi lang long hd. 

Khi xay dung kenh can chu y do doc, mufc do phan cat cua dia mao, vi no quye't dinh 
khoi luqng dao dap, so cong trinh phu, hinh thirc kenh. Dia mao bring phang thudng thie't ke' 
kenh dao dap ket hop ; dia mao doc dung - kenh ben dao, ben dap. Trudng hop dia mao qua 
doc thi dung dudng ham dan nuoc (xem hinh 111-7). 



Hinh III-7. Cue hinh thifr kenh do dia mao 
a) Kenli dao. dap ket hop h) Kenh hen dao. hen dap ; c) Dudng ham 
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Dia mao phAn cat manh lam cho tuyen kenli, dudng giao thong phai keo dai do lupn 
theo dudng dong mdc dia hlnh hoac phai bo tri cac cong trinh vupt nlur cau giao thong, cAu 
mang, xiphong... 

Cac dudng ham giao thong, thuy lpi thirdng bo tri d do sau bao dam cho vdm ducmg hAm 
dupe on dinh va co dieu kien thi cong thuan lpi. Viec loi dung cac thung lung de tao gieng 
thi cong se tang toe do xay dung. De during ham dSn nirdc co chieu dai ngSn nhat nhung 
cpt nude lpi dung ldn nhat thirdng lpi dung sir chenh lech ve do cao thien nhien nhu dan 
nude giua hai song kd nhau hoac tat ngang cac khuyu song (hinh III-8). 



a) 



Hinh 111-8. Anh hifdng cua dia mao den .xay dung dudng ham. 
a) Lai dung thung lung de too gieng thi cong ; hj Duong ham ngang khuyu song : 

1. Dudng ham phdt dien , 2. Dudng ham dan nude ; .v Nhd may thuy dien ; 4. Dap 


Khi quy hoach xay dung thanh pho, cac khu cong nghiep ... nen lpi dung mat dat thien 
nhien de tranh hien tupng dao, dap qua nhien. Quy hoach vimg doi niii khac vung ddng 
bang. Vi tri cac ben cang, cone htv nude... thirdng tranh noi dong nude co tac dung xam 
thuc, rich tu manh liet. 

Cac mo vat lieu xay dung thien nhien thuAn lpi cho khai thac khi d do cao thich hpp, 
phfa duoi co bai bang rong db chi'ra vAt lieu khai thac, gan cac dudng giao thong thuy bo... 
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CHlTONG IV 

CAC TINH CHAT VAT LY CUA DAT DA 


Cac dac trimg dia chat cong trinh cua dat da, thong so co ban de tfnh toan nen mong va 
vat lidu cong trinh, thudng rat khac nhau vdi cac loai dat da khac nhau va cung khong 
giong nhau vdi cung mot loai da't da nhimg d nhOng didu kien tdn tai khac nhau. 

Ngudi ta thudng phan chia ra la cac tfnh chat vat ly, cac tfnh chat hoa hoc va cac tfnh 
chat co hoc, tuy nhien viec phan chia nay khong phai la tuyet doi, vi giua chung von co moi 
lien he vdi nhau va trudc het no la bieu hien cac mat khac nhau cua mdt sir vat. O day 
chung ta xem xet mot so tfnh chat vat ly. Mot so tfnh chat co hoc se dupe xem xet trong 
chucmg V. Cac tfnh chat khac se xem xet trong cac sach chuyen dd. 

§1. TINH CHAT CUA CAC THANH PHAN CO BAN TAO NEN DAT DA 

Dat da la mot tap hop cac hat khoang vat d the’ ran, nude va khf d trong 16 rdng giua cac 
hat. Vi vay, vd mat vat ly ma xet thi hat rin, nude 16 rdng va khf 16 rdng la ba pha hop 
thanh dat da. 

Dat da cung elide, do rdng rat be thi trong thuc te xem nhu chi co hat rSn goi la dat da 
m6t pha. Dat da ngam l^u ngay trong nude thi cac Id rdng va khe nut da bao hoa nude, xem 
nhu hat rdn va nude la hai pha hop thanh dat da. Vd ly thuyet, tuyet dai bo phan dat da duoc 
hinh thanh bdi ba pha la hat rdn, nude va khf goi la dat da ba pha. Ham luong va dac tfnh 
cua moi pha quyet dinh rat Idn den dac tfnh cua dat da. 

Cac tfnh chat cua thanh phdn hat ran da duoc trinh bay trong chuong I. C) day ta chi 
nghien cdu tfnh chat cua cac thanh phan nude va khf chua trong Id rdng cua da't da vatac 
dung tuong hd cua chung vdi hat ran. 

1.1. Dac tfnh cua nurdc trong dat da 

Nude d trong dat da, dac bidt la dat loai set co thd lam thay ddi trang thai vat ly cua dat 
da. Dua vao moi lidn ket giua nude vdi cac hat da't da, ngudi ta thudng chia ra cac loai nude 
sau day : 

Ni/cfc trong khoang vat tham gia vao cau tao tinh the khoang vat. Trong thurc te xem nhu 
la thuoc phan hat ran cua dat da va loai nude nay khong anh hudng true tiep den sir thay d6i 
tfnh chat cua dat da, vf du nude trong cac hat opan (Si0 2 nH 2 0). 

Nude ket hop mat ngodi hat da't dupe giu lai d tren bd mat hat bdi nhidu luc khac nhau 
nhimg chu ye'u la luc hut tinh dien. Sir co mat cua loai nude ket hop da quyet dinh nhidu 
dac trimg dia chat c6ng trinh cua da't da, vi vay nghien cuu nude ket hop co y nghTa thuc 
tidn rat ldn. 

Vd tfnh chat, nude ket hop khac nude tir do. Mat do trung binh cua nude ket hop la 1,2 - 
1,4 g/cm\ Khi lupng nude ket hop thay d6i thi mat do, nhiet dung, tfnh dan didn, nhidt va 
cac tfnh chat khac cua da't da cung thay doi theo. Nude ket hop dich chuyen kho khan so 
vdi nude tu do. 
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Tuy theo kha nang giu lai d tr£n bd mat hat dlt, nude ket hap duac chia thanh nude ket 
hap manh va nude kd't hop yd'u. Khi truydn ap lire len dlt da, phln nude kd't hop bi dly ra dd 
dang goi la nude kd't hop yd'u. Phln nude bam rat chat vao hat dlt, khdng tach ra khi ap lire 
tang tori 200 -r 500ar va hon nua goi la nude ket hop manh. 

Nude ket hap manh (nude hut bam) khdng co kha nang hoa tan cac loai mud'i, kho di 
chuydn true tidp t£r hat nay sang hat khac, kho co thd bd'c hai. No khdng din didn, khdng 
kd't tinh ngay ca d nhidt dd 195°K ; ty nhidt thay doi tir 0,51 0,79. Luang nude kd't hap 

manh tang tir cat (0,5%) den set (10 -=• 20%). Dlt set chi co nude kd't hap manh thi d trang 
thai ran. 

Nuac ket hap yen (nude mang mong) bao boc phfa ngoai nude ket hop manh va co tinh 
chat trung gian gitia nude ket hap manh va nude tu do. Nude kd't hap yd'u di chuydn tCr ncri 
co mang nude day sang nai co mang nude mong hem mot each cham chap dudi tac dung 
cua luc hut tTnh didn goi la hidn tuerng truyen mang mong. 

Nude kd't hap yeu duac chia ra nude dinh hudng thu cap va nude thlm tha'u. 

Nude dinh hudng thuf ca'p tao thanh nhd lidn kd't phan tir giua cac phan tir nude kd't hop 
manh va cac phan tir nude mdi gia nhap vao da't. 

Nude thlm tha'u thanh tao do su xam nh|p ciia cac phan tu nude tfir dung dich vao lop 
khudeh tan cua mixen, cr day ndng do ion Idn hon d trong dung djeh. 

Su co mat cua nude kd't hop lam cho da't co tinh deo ; no con co tac dung bit kin hay thu 
hep cac 16 rdng gi&a cac hat da't da, lam cho tinh tha'm nude ciia da't da- giam di nhidu hoac 
tham chi khdng tha'm khi gradien thuy lire nho. Nude kd't hap duac goi la nude trong da't da, 
trong nhidu trudng hop no nhu la thanh phan da't da. 

Nude tu do la nude nlm ngoai anh hudng eua lire hut vd phfa hat nhu nude mao din va 
nude trong luc, va goi la nude dudi dlt. 

Nude mao dan tdn tai trong 16 rdng, khe ndt nhd cua da't da (bd rdng khe nut < 2 mm) 
dudi anh hudng ciia lire mao din (lire cang be mat). Nude mao din duac chia ra lam ba 
loai: nude d goc 16 rdng, nude mao din treo va nude mao din di Idn (mao din that). 

Nude mao din d goc 16 rdng duac hinh thanh d chd tid'p xuc giua cac hat, dudi dang cac 
giot nude ridng re va duac gidi han bdi cac mat khum (xem hinh IV-1). Luang nude loai 
nay trong cat khoang 3 -4- 5%, trong cat pha la 4 +7%. 

Nude mao din that duac dang ldn tir mat nude nglm va lu6n duac nude nglm cung ca'p 
Nude mao din treo thucmg gap trong dat cat. No hinh thanh do su tha'm udt tu trdn xudng 
va khdng co mdi lidn hd vdi nude nglm, do do kh6ng duac nude nglm cung clp (hinh IV-lb). 

Nude mao din nhd luc mao din ma co thd chuydn ddng nguac chidu vdi trong luc. Nhid 
dd ddng bang cua nude dudi 0°C . 

Nude trong lue khdng lidn ket vdi be mat hat va khdng chiu luc cang bd mat. No dd dan/ 
dich chuydn dudi tac dung cua trong luc, tuc la dudi anh hudng ciia su chdnh Ideh ap luc. 

Luang chua nude trong luc phu thuoc vao tinh chit Id rdng cua da't da. Trong da't loa 
set, Id rdng rlt nhd ndn nude trong luc khdng dang kd. Trong dlt hat thd (cat, cudi, soi... 
da nut ne manh, luong nude trong luc tuang dd'i ldn. 
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Hinh IV-1. Cde loai nude mao dan 
a) Nude mao dan a goe Id rdng ; b) Nude mao dan that va treo : 

l - Ddi thong khi / Ij - Nude mao dan treo ; 

11 - Ddi mao dan ; III - Tang nude ngdm ; IV- Tang edeh nude 


Nude trong lire dupe sir dung nhu mot khoang san co ich (cung cdp nude cho cac muc 
dich khac nhau) hoac la ddi tupng edn xU ly khi dao hd' mong, xSy dung cac edng trinh 
ngdm... Quy ludt chuydn ddng va tinh chdt cua nude trong luc ducrc trinh bay trong chucmg 
VI va VII cua giao trinh nay. 


1.2. Dae tinh cua khi trong dat da 


Khi trong ddt da co the’ la do cac khi tu khi quydn khudeh tan vao hoac do cac qua trinh 
sinh hoa didn ra a trong cac ldp dat da. Thanh phdn cua khi trong ddt da chu yd'u la oxit 
cacbonic, sunfua va cac khi phat sinh trong qua trinh sinh hoa nhu mdtan, amonidc... 

Khi trong dat da co thd d trang thai tu do, hut bam, boc kin. No con co mat a trong nude 
16 rdng cua ddt da dudi dang cac bot khi hoac a dang hoa tan. 

Nhd luc hut ph6n tu xung quanh hat dat da kh6 co mang khi hut bqm. 6 ddt da co dd 
phan tan cao, chda oxit sat, cac chdt huu co thi lupng khi hut bam tang ldn. 

Sir lam dm da't da ddng thbi tir dudi 16n (do mao din) va tCr trdn mat da't xudng (do 
ngdm), cung nhu toe dd di chuydn chdm cua nude dudi tac dung cua ap lire cao trong cac Id 
rdng nho so vdi 16 rdng ldn co thd dSn den sir hinh thanh khi a trang thai bpc kin. Khi boc 
kin trong ddt set co thd chiem 20 -f 25% thd tich Id rdng. 


Khi hut bam va bpc kin rat kho ddy ra khoi dat da dudi tac dung cua tai trong, ngay ca 
khi chiu tai trong rdt ldn. Sir co mat cua khi hut bam va bpc kin lam cho ddt da co dac 
trung: tinh dan hdi tang ldn, co bien dang keo dai, tinh thdm nude giam di. 


Cac khi hoa tan trong nude tuy theo thanh phdn hoa hoc co thd gdy ra qua trinh oxy hoa 
hay cacbonat hoa ddt da. Qua trinh nay cung nhu su ling dong cac khoang chdt cua nude Id 
rdng trong ddt da da tao ra mdi lien kdt thuf sinh. Khi nhidt dd cua ddt tang ldn hoac khi ap 
luc bdn ngoai giam di, cac khi hoa tan se thoat ra, ddt bi no trdi, cac dac trung vat ly cua ddt 
cung bj thay ddi. 
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1.3. Sir hinh thanh lop vo thuy hoa va qua trinh trao doi cation 

Ph^n ldn cac nguyen to ben trong cua mang lodi tinh thi khoang vat doge trung hoa, con 
tren b6 mat thodng khong c6 so can bang dien tfch do cac nguyen tir choa la'p d£y cac vi tri 
cua mang lodi, vi vay cac hat khoang vat trd nen nhung vat mang dien (thuc nghiem cho 
tha'y cac hat da't da s6' co dien am) va tao mot dien trofrng d xung quanh hat da't. 

Nho ta da bid't, node la cac phan tir luong coc vdi cac ion hidro mang dien duomg va cac 
ion oxy mang dien am. Dodi tac dung cua dien trodmg, cac phan to node doge dinh hodng 
va hut bam tren bd mat hat da't. 

Cac loc dien phan to tac dung d nhong khoang each ra't gan bd mat cac hat da't. Cac phan 
tu node doge ha'p phu tren bd mat cac hat khoang co kha nang hut cac phan to node khac 
tao nen ldp vo thuy hoa (hidrat). 

6 g£n bS mat hat khoang, cac phan tir node chiu loc hut manh nha't. Ra xa dan. lie dien 
phan tir giam nhanh va d mot khoang each nao do, cac phan tir node khong chiu ar dinh 
hodng va d trang thai hoan toan to do ddi vdi cac loc bS mat. Trong hinh IV-2 trinh bay so 
logc bieu do bien doi cua loc dien phan tir theo khoang each den b i mat hat da't. 



Hinh IV -2. So do tac dung ti/ong hd dien phan tir giua hat khoang vat va nude 
a) Dinh hudmg ludng cue he mat hat khoang ; 
b)Vo thuy hod ; c) Bieu dS bien doi cua lute dien phan tut. 

6 ngay be mat hat khoang, loc dien phan tir ra't manh, tdi hang ngan, hang chu: ngan 
kG/cm 2 ; d da't S[m, loc hut nay ldn den ndi khdng th6 tach node lien ket nay ra bang jhucmg 
phap ly tarn co tri sd hem loc trpng trodng vai chuc nghin ldn. Ldp node co chieu eay vai 
chuc ldp phan to (theo P. A Robinde) tao thanh ldp khuech tan. 
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Cac cation nam trong pham vi lop khuech tan cung vdi be mat hat dat mang dien am tao 
thanh ldp dien kep, gay nen dien the Ion nhat / (con goi la the nang nhiet dong luc) tai be 

mat hat khoang. Sit ha thap dien the theo chieu day ldp khuech tan den mure dien the d dung 
dich nude tit do la the dien dong £ . The dien dong £ cling Ion thi ldp khuech tan cang day. 

Theo cac cong trinh nghicn cdu cua giao so A.V. Dumanxki, thi trong than bun node 
lien ket chiem 30%, trong khi node khuech tan chiein 1500% trong loong than bun kho 
(tdc la ldn hon 50 lan). Cac thi nghiem khac cung cluing minh d dat phan tan cao, luong 
node cua ldp vo khuech tan ldn hon nhidu lan loong node ket hop. Vi vay, khi nghien cun tinh 
chat vat ly, co hoc cua dat da can dac biet chii y tdi tfnh chat cua ldp node khuech tan nay. 

Hat keo, ldp ion hap phu va ldp ion khuech tan hinh thanh mixen cua dat. Hai ldp ion 
dope gid lai tren be mat hat vdi nhirng lire khac nhau. cac ldp hap phu doge giu chat hon. 
Tinh linh hoat cua cac hat cation trong ldp dien kep cua dat set nho hon 5 -f 10 lan so vdi 
khi cluing d trang thai tir do trong dung dich. 

Cac ion tham gia vao thanh phan mixen co thd tac dung vdi nhdng ion cua node 16 rdng. 
Vi vav, thanh phan ion ma cac hat hap thu phu thuoc phan dug trao doi xay ra gioa thd rSn 
va the long cua dat. Nhdng ion tham gia vao phan dng trao ddi goi la nhdng ion trao doi. 
Do phan ldn cac hat khoang vat ddu mang dien am nen tham gia vao sir trao doi chu yeu la 
cac cation. 

So trao doi cation xay ra trong ldp khuech tan, ldp hap phu va ca trong mang lodi tinh 
the" cua cac hat. Co cau trao doi cac cation phu thuoc rat nhidu vao dac diem mang lodi tinh 
the’ cua khoang vat. Phan dng trao ddi ddi vdi kaolinit chi xay ra d nhdng mat vd cua mang 
lodi ket tinh, trong khi do d monmorilonit, xay ra ca ben trong mang lodi tinh thd. 

Khi lam bao hoa dat bang cac cation khac nhau thi phan dng trao doi xay ra khong 
giong nhau. Mot so cation co kha nang day de dang cac ion hap phu trong dat ra roi lien ket 
chat vdi da’t va kho trd lai dung dich. Mot so khac tham gia vao phan dng khong manh llm, 
dd dang chuye’n to trang thai hdp phu sang trang thai to do. 

Co the sap xep cac cation thodng gap theo nang locmg hap phu nho sau : 

Li > Na > K > NH 4 > Mg > Ca > Ba > H > A1 > Fe. 

Thanh phan cac ion trao doi trong lop vo thuy hoa anh hodng rat manh den tinh chd't cita 
dat : thay doi lire mao ddn, tinh tham, tinh deo. Co nhdng loai dat ma so co mat cua chat 
didn giai vdi mot loong rat nho cung co the lam thay ddi sau sac cac dac trong dia chat 
cong trinh cua no. Vide cai tao dat cho phu hop cac yeu criu xay dung co the’ doge tid'n hanh 
theo phuong hodng nay. Vi du dd lam giam tinh tham node cua dd't tdi hang tram l£n, co 
thd thpc hien bang each cho dat hap phu NV. 


§2. TINH LO RONG VA TINH NUT NE CUA DAT DA 


Ngodi ta thodng phan biet ra 16 rdng va khe not. Ddi vdi da cong chac, cac Id rdng 
thodng la 16 rdng bit kin, con cac khe mil la nhirng ke hd chia cat da, lam mat tinh lidn khoi 
cua da. O dat mem rdi thi thodng it gap cac khe not ma chu yeu la cac Id rdng tao ra d gioa 


85 



cac hat dat voi nhau. L6 rong trong dat khong nhuttg lam mat tfnh lien tuc ma con anh 
hirdng dang ke’ den dac tfnh cirong do va bien dang... cua dat, dac biet la dac tmh bien dang 
dirbi tai trong cong trinh. 


2.1. Tinh 16 rdng cua dat da 

Vi ly thuyet thi trong tat ca cac vat the ran, a mot chung mire nao do d6u co 16 rbng. 
Nhimg trong thuc te' thi da cung chac, li6n khoi co the xem nhu khong co 16 r6ng ; con dat 
m6m rbi, da voi karst... thi do 16 rong rat cao, nhieu khi 16 r6ng chiem qua nira the tfch dat 
da. Mufc do va tmh chat 16 r6ng phu thuoc vao nguon goc sinh thanh va lich six t6n tai cua 
dat da. 

Vi mat tinh chat, 16 r6ng co the chia ra la 16 r6ng ho va 16 r6ng kin. L6 r6ng ho thi cac 
16 r6ng deu thong voi khi quyen con 16 r6ng kin thi ngirpc lai, cac 16 rong khong thong 
thirong v6i mdi trirofng ben ngoai, nhu cac 16 r6ng trong da phun trao bazan, cac 16 rdng 
trong dat set va dat bun. 

Chi tieu dinh luqng muc do r6ng cua dat da la do r6ng n va he so r6ng e . 

Do rdng n cua dat da la ty so', thuofng la phan tram, giffa the tich 16 r6ng voi the tfch dtlt 
da tuong umg, ke ca 16 r6ng : 


n = —100% 
V 


(IV-1) 


Trong do V r la the’ tfch 16 r6ng co trong th6 tfch V cua dat da. Dat da thong thubng co do 
r6ng n tijr 10 -r 30%. 

He so l ong £ cua dat da la ty so' giura the tfch 16 rong V r voi the tfch phan hat ran V h cua 
dat da: 




(IV-2) 


Trong thirc te xay dung co the coi nhir the tfch hat dat (V h j la khong bien doi, thi he so' 
r6ng s la mot ham so' cua the’ tfch 16 r6ng V r . Tri so' s thay doi tCr 0 den 1 trong dat da 
thong thubng ; voi dat set nhao, dat bun va bun cay thoi thi eco th6 Ion hon 1 rat nhieu. 

Quan he toan hoc giua do r6ng n va he so' r6ng 8 co th6 suy tCr cac bieu thuc (IV-1) va 
(IV-2) : 


n = —— ; 0 - ___— (IV-3) 

l+e 1-n 

Hien nay vi6c xac dinh do rong va h6 so rong cua dat da thubng dupe tie'n hanh tfnh 
toan tb cac chi tieu vat ly khac, vi viec xac dinh true tiep do r6ng rat kho khan (chi xac 
dinh dupe vo dat vun tho, nhung cung phi6n phufe). Co the’ xac dinh h6 so rbng theo bieu 
thuc sau : 
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r. 


(IV-4a) 


A.7,/1 + W) 


8 = 


7)I 
Yk 


(IV-4h 


Trong do : A - ty trong cua cl at ; y M - dung trong cua nude W - do 7m cua dat ( c /<) 
y tn - cung trong tir nhien cua dat: y k - dung trong kho cua dat : y h - dung trong hat cua dat. 


Tnng thirc te, doi voi dat xop rdi va dat mem dinh. do rong va lie so rong chira du d£ tin 
hien rang thai 16 r6ng cua dat, ma con phai dung cac chi tieu ttrong doi. 

Dei voi dat cat thirdng phai xac dinh do chat tifon g doi D : 


D = (VI-5) 

r — y 
°nux °nun 

Tnng do : e max , c inin - he so r6ng 6 trang thai rong nha't va chat nha't xac dinh bang 
thirc rghiem ; s - he so rong cua cat a trang thai tir nhien. 

Di:a vao do chat tirong doi D. ngirdi ta chia ra ba trang thai chat : 

- Trang thai rdi xop khi : D < 0,33 : 

- Trang thai chat vira khi : D = 0.34 0,66 ; 

- Trang thai chat nha't khi : D > 0,67. 

Dei vbi dat set va dat loai set, dc dac tnrng cho trang that chat cua dat thirdng dung chi 
so ne t t hat (con goi do chat tirong doi) 


K„=-&!Ca (IV-6) 

Trong do : 8 ch , , e la he so rdng cua dat d trang thai gidi han chay, gidi han deo va d 
trang thai tu nhien. 

Dtra vao do chat tuong doi K d co the biet duac trang thai vat ly cua dat : 

- Trang thai chay khi : K d < 0 ; 

- Trang thai deo khi: K d = 0 o- ] ; 

- Trang thai cuiig khi : K d > 1. 

Cac tri so do rong 8 thirdng xac dinh theo do 7m tuong img : 

Sch — ^ -^ch’ 

8 c! = A ,W d 

Trong do : W ch , W d la do am d gidi ban chay va gidi han deo cua dat co ty trong A . 

2.2. Ti'nh nurt ne cua dat da 


Khi nghien ciru tmh mrt ne cua dat da. quan trong nhat la tim hieu quy luat phan bo va 
dac tmh cua khe nut, con kicli thude khe mrt thirdng chi co y nghTa thu yeu. 
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Chi tieu dinh lupng cho mire do nurt ne cua da la do nut ne va do khe ha cua da. 

Do nut ne la so lupng khe not tren mot don vi dai (m). Do not ne thuong thay doi theo 
cac phirong cua khoi dat da. 

Do khe hd la ty so giufa dien tich khe hd tao bdi cac khe nth (F n ) va dien tich da kd ca 
khe nurt (F) tren mot mat cdt nao do. 






(IV-7) 


Trong do : a j? b, - chidu rong va chidu dai khe hd thu i ; n - so khe hd tren dien tich khao 
sat F. 


Do khe hd thirdng dupe xac dinh tren soon doc, vach hd dao, noc duong hdm... vdi dien 
tich F tu 4 den 2 5nf. Do khe hd cua dat da thay doi rat ldn theo cac phirong khac nhau. Do 
khe hd se ldn khi dien khao sat vuong goc vdi phirong cua he khe ndt chu yeu. 

Can cu vao do khe hd K k , L.I. Nayxtat da phan da ra cac mdc do nut ne khac nhau 
(hang IV-]). 


Bang IV-1. Bang phan loai do nurt ne cua da 


Mdc do ndt ne 

K k % 

Tfnh chat khe ndt 

Nurt ne y6u 

< 2 

Trong da phat trien khe ndt manh dang spi toe, chieu rong 1 mm, 
ca biet 2mm ; khe vua va ldn khong cd. 

Ndt ne vua 

245 

Ben canh cac khe ndt manh chieu rong 1 mm (chiem 50%), xuat 
hien nhung khe ndt chidu rong 2 4 5 mm, ca biet den 5 4 20 mm. 

Ndt ne manh 

5+10 

Ben canh khe ndt nho con cd nhung khe ndt ldn chidu rong 

20 4 lOOww ; chiem khoang 10 4 20 % 

Ndt ne r^’t manh 

--- 

10 4 20 

Ben canh nhdng khe ndt nho con cd nhung khe ndt ldn va r£t ldn, 
chidu rong 20 4 100/um va hem nua. 

Ndt ne dac biet 
manh 

>20 

Da d ddi ca nat, da karst hoa, da do, da trupt. 


De bidu thi phuong hudng phat trien khe nut ngudi ta dung do thi khe ndt. Thong dung 
trong xay dung la do thi vong tron khe ndt (/unit IV-3). Goc doc duoc bi^u thi bdng cac 
vong tron ddng tarn va each deu tu 0° 4- 90°. Goc phuong vi hudng doc xac dinh tren vong 
tron theo chiSu kirn ddng hd tu 0° 4- 360°. Mdi khe ndt dupe the hien bdng mot diem tren do 
thi can cd vao goc doc va goc phuong vi hudng doc cua no. Ngudi ta thuong dung cac die’m 
mau va ky hieu khac nhau de bieu thi cac loai khe ndt : khe ndt kien tao mau do ; khe ndt 
phong hoa mau xanh ; khe ndt hd khuyen trang, khe ndt kin cham den. 

Trong thuc te, de lap do thi khe ndt, thuong khao sat tren mot dien tich td 4 4 2 5m 2 vdi 
so lupng tu 40 4- 100 khe ndt de dam bao vua du dai dien, vua don gian. 
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Hinh IV-3. Do thi vong non khe nift, sou klii ve dtfdng dong mifc do ndi ten bo nhom khe niff. 

Cor nhom rhinh I vd II gdn vuong gdc vcri nhou ; nhom phtt III gun ndm ngang. 

Nhin vao do thi vong tron khe nut, ta dd dang hinh dung dupe phuong hubng phat tridn 
chu yeu cua cac he khe nut trong dat da. f) hinh IV-3 ta thay co hai he thbng khe nut chu 
yeu : he thong 1 co hirong d6 vd phia tay bac, he thong 2 co huong dd vd phia dong nam. 

Truong hop nghien curu dat da de xay dung cac cong trinh co tai trong Ion, cac cong 
trinh ngam, cac bai khai thac da, can co cac phuong phap nghien curu ridng nhu phuong 
phap sieu am, phuong phap do dien,.. r6i tien hanh lap so do phdn bb khe nurt trong da't da, 
lam co so lap ho chie'u no min hay xac dinh quy luat phan bo ung suat... 

§3. TRONG LUONG CUA DAT DA 

Trong lupng cua dat da la mot thong so quan trong dd tfnh toan thie't ke, x9y dung cong 
trinh. No khong nhung thay doi theo thanh phan khoang vat, kien true, cau tao ma con thay 
dbi rat lbn theo do am cua dat da. Voi dat da, ngubi ta thuong xac dinh cac chi tidu trong 
'upng sau : 

Dung trong hut cua dat dd la trong luong cua mot don vi the’ tich hat nin cua dat da : 

7h =9L,T ! nr\G/cnf 1 (IV -8) 
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Trong do : Q h - trong lupng hat dat da ; V h - the' tfch hat dat da. 

Dung trong hat chi phu thupc vao thanh phan khoang vat, khong phu thupc vao kicn 
true, cau tao, do am. Vdi dat da thong thirong thli dung trong hat thay doi tu 2,6 4- 3 Tim . 
Cac da baza co dung trong hat Ion hon (3 4- 3,3 Tin/). 

Ty trong cua hat dat da la ty so giura dung trong hat dat da va dung trong nude tinh khiet 
d 4°C : 


r„ v h y„ 

Trong do : y n - dung trong cua nude ; xem nhu y n - i Tim' . thl |A] = yj nhung khong 
co thu nguyen nen rat tien lpi cho tinh toan. 

Dung (rong ti( n/lieti cua dat da la trong luong cua mot don vi the ttch dat da d trang thai 
tir nhien. 


'/m = 


5iiL 

v tn 


: Tin/; Glen/ 


(IV-9) 


Trong do : Q tn - trong lupng dat da tur nhien ; V In - the tfch dat da d trang thai tu nhien. 

Vdi mot loai dat da, dung trong tir nhien thay doi theo do chat va do am. Doi vdi da 
cung chac thi dung trong tir nhien xap xi dung trong hat, con doi vdi dat m6m rdi thl dung 
trong tir nhidn thay doi tu 1,5 4- 2 Tl/n\ Dung trong cua dat bao hoa nude y bh la dung trong 

tir nhien ldn nha't cua dat do. 

Dung trong bao hoa dupe xac dinh theo bieu thuc : 

Ybh = Yh(1 -n) + Y„n; Tin/, Glen/ (IV-10) 

Dung trong kho cua dat da la trong lupng kho (cot dat da) cua mot dan vi the tfch dat da 
tu nhien : 


y -9lL -Tin/; G/cnZ (IV-11a) 

K y 

111 

Dung trong kho tuang doi on dinh vi no khong phu thuoc vao do am. Do 16 rdng cang 
nho, dat da chufa nhilu khoang vat nang thi dung trong kho cang cao. Trong dat xop rdi co 
lupng huu ca ft thi dung trong kho chi phu thuoc vao each sap xep cac hat. 

Dung trong kho dupe dung de danh gia muc do nen chat cua cac cong trinh dat dap. Mot 
so dap da't cua nude ta da thiet ke vdi dung trong kho y k tu 1,45 den 1,70 Tin/. 

Dung trong kho co the xac dinh theo dung trong tu nhien va do am : 

y k - ; Tin/; Glen/ (IV-11 b) 

1 + W 
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Dung trong day noi la trong luong 6 trong nude cua don vi the tich dat da o' trang thai tor 
nhien, no bdtig trong luong cua don vi the tfch dat da co tinh den luc day noi cua nude : 

y dn = —-; Tim*; Glcm 3 (IV-12a) 

A 

Dung trong day noi ciing bang dung trong bao hoa (y hh ) trir di dung trong cua nude tu 
nhien (y n ~ 1 Thu) : 

Ydn =Yhh-Yn =Ybh - 1 (IV-12b) 

Dung trong day ndi cua dat da duoc dung de tinh on dinh cua nen, mai doe trong ddi bao 
hoa nude, danh gia hien tuong dat chay... 

Phuong phap xac dinh dung trong thong thudng la can do true tiep mSu d trong phong 
vtra cham, vira khong dai dien. Gan day, ngudi ta da ap dung rong rai cac phuong phap xac 
dinh gian tiep nhu xuyen ke, phong xa ke... vira nhanh, vira chinh xac lai bao dam tfnh 
nguyen dang cua mau dat da. 

C^n chu y rSng trong thuc te, cac dac trung dung trong cua dat da thudng duoc xac dinh 
qua khoi luong, tuc la khoi luong rieng cua dat da, nen khi tinh toan c£n chuygn doi tirkhoi 
luong sang trong luong - khoi luong rieng sang dung trong. 


Bang IV-2. Dung trong hat, dung trong tu nhien va do rong cua mot so dat da 


Loai dat da 

Dung trong hat 

Yh - T/m ' 

Dung iron 

Yin- 

g tu nhien 
Thu 

Do rdng 
n, % 

Granit 

2,6? r 2,72 

2,55 - 

- 2,65 

0,06 4 2,0 

Sienit 

2,65 4- 2,70 

2,60- 

- 2,75 

0,1 4 3,5 

Diorit 

2,70 ^ 2,92 

2,67- 

- 2,90 

0,1 4 3,5 

Gabro 

2,87 4 3,10 

2,85 - 

- 3,05 

0,02 4 1,5 

Liparit 

2,64 4 2,65 

2,20 - 

- 2,50 

4^ 

Gi 

-I- 

00 

o 

Trachit 


2 , 20 - 

- 2,30 

3,0 4 8,0 

Pocfirit 

2,70 4 2,99 

2,64- 

-2,91 

0,444,3 

Andesit 

- 

2,30- 

-2,60 

- 

Diaba 

2,79 4 3,05 

2,74- 

-3,00 

0,08 4 4,5 

Bazan 

2,82 4 2,95 

2,46- 

-2,67 

3,0 4 6,0 

Gcmai 

2,67 4 2,72 

2,62- 

-2,70 

_ 

Quaczit 

2,74 4 3,05 

2,61 - 

-2,81 

4,8 4 8,3 

Cat ket cung chdc 

2,69 4 3,74 

2,68- 

-2,31 

16,0426,0 

Cat ket yeu 

2.40 4 2,60 

1,80- 

-2,30 

10,0 4 22,0 

Dolomit cufng chSc 

2,82 4 2,84 

2,62- 

-2,74 

3,4 4 12,4 

Dolomit yeu 

2,28 4 2,74 

1,90- 

-2,40 


Macno 

2,65 4 2.80 

2,20- 

-2,60 


Da phien 

- 

2,60- 

-3,40 

- 


91 





Hang IV-2. (tiep theo) 


Loai dA't da 

Dung trong hat 
y^Thd 

Dung trong tir nhien 

'T' > A 

Yin - 7lm 

Do rdng 

n,% 

Da phien set (aegilit) 
Cat 

DAt set pha 

Dat set chat 

Dat bun 

2,53 - 

2,60 - 

2,60 

2,65 - 

2,55 - 

-2,86 

2,75 

-2,75 

2,75 

2,75 

2,30 

1,45 

1.35 

1,75 

1.01 

-2,60 

- 1,70 

- 1.65 

- 2,35 

- 1,30 

- 


§4. TINH NGAM Nl/CfC CUA DAT DA 

Trong thitc te khong c6 dat da nao khong ngam nude. Lirong nude va tinh chat nude 
trong dat da khac nhau se lam cho tinh chat va trang thai dat da khong giong nhau. 

Chi tieu dd ngAm nude thong dung la do am cua dat da, tire la ty so giua trong lirong 
nude co trong dat da va trong luemg dat da kho <say a 105°C): 

W = 100% (IV-13) 

Dat da cung chAc thi do am nho va thirdng khong co anh hudng Ion den tinh cha't cua no. 
Nguoc lai, a dat phan tan, dac biet la dat phan tan nho, thi do Am lam thay doi tfnh chat va 
ca trang thai vat ly cua dat. Vi vay doi vdi dat mcm rdi, dac biet la dat hat set thi do Am la 
mot chi tieu trang thai cua dat. Do am cua dat loai cat thay doi tu 3 den 30 - 40%, nhung 
do a’m cua dat loai set co thd tdi 200 s- 300% hoac hon nfra. 

Nghien curu dat loai set ngudi ta thay, tuy theo do am rna dat loai set co the a trang thai 
cung, nua cirng, deo, chay va long. 0 cac gidi lian gifra cac trang thai goi la trang thai giofi 
han. Do a’m o trang thai gidi ban goi la do Am gidi han hay tri so gidi han (xent sado IV-4). 

ci/ng ntra cifng deo chay long 

-1-1-1-f-► 

Wco w„ iv cf! IV, 

(gidi han co) (gidi han deo) (gidi han chay) (gidi han long) 

Hinh IV -4. So do irgng thdi ciut ddt logi set theo do dm W 


Ngudi ta thudng sur dung cac do aim gidi han d 6 tinh cac chi tieu khac nhu : chi so deo, 
chi so’ set va dua vao cac chi tieu nay ma phan loai dat va trang thai cua dat. 

Chi so deo A la hieu so do am d gidi han chay va gidi han deo, dac trung cho tinh deo 
cua dA't. 


A = W ch - W d 


(IV-14) 

Chi so deo phu thude vao thanh phan khoang vat, nong do va tinh chat cac cation trao doi. 
Dat cang deo thi chi so deo cang Idn. Dua vao chi so deo, ta co cac loai dat dinh sau day: 
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- Dat cat pha khi A = I -s- 7. 

- Da't set pha khi A = 7 + 17. 

- Dflt set khi A > 17. 

Chi so set (do dac) B la chi tieu dac trung cho trang thai thuc tai cua dat dinh : 

B _ w-w d 

A 


(IV-15) 


Dua vao chi so set, nguori ta chia ra cac trang thai vat ly cua da't dfnh nhu sau (hang IV-3)' 


Bang IV-3. Cac trang thai vat ly theo chi so set 


Loai da't 

Chi sP set B 

<0 



0,5 -s- 0,75 

0,75 + 1 

>1 

Da't set 

Cung 

Deo cung 

Deo set 

Deo mPm 

Deo chay 

Chay 

Dat cat pha 

Deo 


Hien nay, viec xac djnh cac trang thai gidi han n6u tren cua dat chira dupe chinh xac, 
con mang tinh chat chu quan. Mat khac, lai phai xac djnh trong diPu kien m^u dat da bj pha 
hoai kiPn true ban ddu, nen khi phSn loai da't theo cac chi tieu dp gidri han edn co su 
xem xet cu thP dieu kien tu nhien cua dat. Nguoi ta dang co gang dua ra cac phuemg phap 
mdi nhu phuemg phap cat nhanh mlu dat nguyen dang, phuemg phap xuyPn ti6u chu^n d6 
tim chi so deo va chi s 6 set, nhung quy chuain van chua dupe day du. 

Trong thuc te, doi vai dat loai cat thlfCfng dung do dm (iftmg ddi G la ty so giua dp am 
thuc te vai dp aim t6i da co thP co (dp bao hoa): 

W 

G = —— (IV-16) 

Trong do : W tn - dp im tu nhiPn cua dat loai cat, W bh - dp aim khi da't loai cat da bao 
hoa nuac. 

Dua vao tri so G co thP chia da't loai cat ra lam ba loai sau : 

- Da't hoi £m : 0 < G < 0,5 ; 

- Da't aim : 0,5 < G < 0,8 ; 

- Da't bao hoa nudre : 0,8 < G < 1. 

Khi thid't kP va thi cPng cac cong trinh da't, sir dn dinh va cuang dp cua cong trinh phu 
thu6c vao d6 chat (mpt dp) cua da't dap sau khi da dupe lam chat nhan tao (dPm, rung...). Su 
n dinh cua c6ng trinh lom nha't khi da't a trang thai chat nha't. 

Mat dp cua da't dupe dac trung bang dung trong kho va phu thupc vao cPng darn nen va 
do dm cua da't. Khi chju cung cong dam nen, mat dp cua da't tang theo su tang cua dp im 
den tri sP giai han (hinh IV-5), sau do giam xuP'ng nhanh khi dp a’m tang thPm. D6 Pm cua 
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da't tuong ung vdri mat dd Ion nha't do goi la do dm tot nhdt (W tn ). Khi a do ^m nhb han dd 
<im td't nha't, nude trong 16 r6ng tang ldn co tac dung b6i tron va cac hat da't dich chuydn dd 
dang hon d6 tao ca'u true co dd chat ldn nha't. Khi dd im cua da't ldn hem dd t<5t nha't, 
nude chtra trong 16 rdng lai co tac dung ngan can su di chuydn cac hat da't khi chiu tac dung 
cua tai trong ngoai. 



Hinh IV-5. Suphu thuoc do chat cua da't vao do dm cua dat va cong dam nen. 
a) Vdi dat to do dm khac nhau, f k - f(W) 
h) Vdi edng dam nen khac nhau cho mot loai dat, y k -/ (N) 

Trong phong thf nghidm, vide dSm chat da't thudmg dupe thuc hidn trong mdt cd'i dam 
bang kim loai hinh tru co thd tfch V vdi qua ndn co trong lupng G d va cho roi tir do d mdt 
dd cao h nha't dinh. 

Khi tid'n hanh thf nghidm, da't duqc nhao trdn vdi cac dd am khac nhau, sau dd cho da't 
umg vdi mdi dd £m da dinh vao cd'i va dam vdi mdt edng nha't dinh. Cdng dam duqc tfnh 
theo edng thufc : 

N = G d . h. n (IV-17) 

Trong dd : n - t6ng s6 ian qua dam roi; G d - trong luqng qua dam ; h - dd cao rcri. 

Tit kdt qua dam chat vdi cac m&u da't co dd am khac nhau co thd ve duqc dudng quan hd 
y k va W (hinh IV-5a) goi la dudng cong dam ndn. 

Nd'u che bi mSu da't vdi nhung dd am khac nhau, ddng thdi dam chat vdi nhung edng 
khac nhau thi cd thd ve duqc cac dudng cong dam chat khac nhau (hinh N-5a). Tii hinh ve 
tha'y rang edng dam cang ldn thi y k max cung cang ldn nhung W t lai cang nho. Cdng tang 
dan dd'n gia tri nao dd thi dd chat bid'n d6i rat ft (hinh IV-5b). 

§5. T1NH MAO DAN CUA DAT DA 

Trong cac Id rdng nho cua da't da, do luc lidn kd't vdi hat va sire cang mat ngoai, co thd 
hinh thanh cac ddng tha'm di ldn va duqc goi la ddng tha'm mao dSn. 
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Theo Laplace thi lire nang mao din Q ty 16 nghich vdi ban kmh cua 16 r6ng mao quan, ty 
16 thuin vdi sure cang bd mat cua nude a va goc urort 9 : 


2a cos 0 



r 


(IV-18) 


Vi goc udrt dac trimg cho lire hut phin tur gitra 
nude va hat din, nen co the xem luc nang mao 
din, suy cho dd'n cung, phu thude vao luc phin tu 
tac dung tucmg h6 giua nude va hat din cua dit da. 

Trong hinh N-6, luc phin tir tac dung tuefng hi 
giua hat dit da va nude duoc bieu thi bang vecto 
a va b. Chung co th6 phin thanh hai luc thanh 
phin: a,, a 2 va b!,b 2 Lire huong theo 16 r6ng 
mao quan tao nen lire nang Q cua mat cong. 

Cong thurc Laplace la co so de rut ra cong 
thuc tinh chidu cao cdt nude mao din trong dit 

M H md : 

u _ 2acos0 

rgy„ 



Hinh IV-6. Set do tac dung 
c ua lute mao dan 


(IV-19) 


Trong do : g - gia tdc trong trubng; y n - dung trong nude Tin/. Glen/ ; y n = 1 G/cm 3 . 

Khi hat da't da bi thim udt hoan toan (khi 0 = 0), y n = 1 Glen/ thi khi thay cac gia iri 
cua a vag, edng thuc tr6n se co dang gin dung: 



0,3 

d 


(IV-19b) 


Cong thuc nay cho thiy chidu cao c6t nude mao din ty 16 nghich vdi ban kfnh cua 6ng 
mao din. 


Trong thuc te khao sat dja chit edng trinh, tmh mao din cua dit da duoc dac trimg bang 
chidu cao cdt nude mao din (tmh bang cm, m) va tdc do ding ldn cua nude mao din (tmh 
bing cmlh). 

Chidu cao cdt nude mao din va tdc do mao din phu thuoc chu ydu vao thanh phin hat, 
sau ddn thanh phin hoa hoc, thanh phin khoang vat, kien true, ciu tao cua dit da, thanh 
phin cua dung dich. Khi do phin tan cua dit da cao, kfch thude cac Id rdng se nho, do do 
chidu cao cdt nude mao din se ldn ( bang N-4). 

Chi6u cao mao din trong cat hat vira la 0,15 -r 0,35m, trong cat J ftat nho la 0,35 -s- 1,0m, 
trong cat pha la 1 -r 1,5m, trong set pha la 3 ^ 4m, trong dit set co th6 dat tdi 8m. Thdi gian 
d6 dat tri sd chidu cao mao din trong set rat ldn, thubng la vai tram ngay. 
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Bang IV-4. Chieu cao mao din va thdi gian dang len 
cua nude mao din trong cat co kich thude hat khac nhau 


Kich thude 

hat d, mm 

Dudng kinh 
trung binh cua 
Id rdng, mm 

Do rdng 

n, % 

Chieu cao cot nude, cm 

Thdi gian dat 
tri sd ldn 
nhlt, ngay 

sau 24 h 

sau 48 h 

tri so ldn nhlt 

1^0,5 

0,75 

41,8 

11,5 

12,3 

13,1 

4 

o 

K> 

•1- 

O 

0,15 

40,4 

37,6 

39,6 

42,8 

8 

0,1 ^ 0,05 

0,075 

41,0 

53,0 

57,4 

105,5 

72 


Chidu cao cot nude mao din trong dat da cln dupe xac dinh trong khi danh gia kha nang 
lay hoa, mudi hoa, su Im udt cua cong trinh va tinh ap lire mao din tac dung len edng trinh. 
Ap lire mao din duoc xac dinh theo edng thur sau : 

P m d = H md y n (IV-20) 

Trong do : P md - ap lire mao din ; H md - chieu cao mao din ; y n - dung trong cua nude. 

Khi co nude mao din trong dl't ma giua cac hat khdng co luc dinh kd't el'u nhu cat se 
xult hidn luc dmh mao din va lam tang cudng do cua dl't. Trong khi do doi vdi dl't co luc 
dmh kd't el'u thi su lam Im dlt do mao din se lam cho cudng do cua dat giam di ; cudng do 
ldn nhlt cua loai dlt nay dat dupe khi d trang thai kho. 

Trong loai dl't dinh, vai tro cua ap luc dmh mao din khong dang kd’ so vdi tac dung cua 
luc hut phln tir giua cac hat va tac dung gin kd't cua ximang thien nhien. 

Trudng hop cat bi kho di hoac bao hoa nude, tfnh dmh mao din cua no se khdng con nua. 


§6. TINH THAM Nl/OC CUA DAT DA 

Kha nang dl't da cho nude di qua Id rdng, khe ndt goi la tfnh tham nude, con sU chuy^n 
dong cua nude trong dlt da bao hoa nude dudi tac dung cua trong luc goi la sir thl'm. 

Su tham cua nude trong dlt da khi thlm ting tu&n theo dinh luat Dacxi : 

v = k. =kJ (IV-21) 

Trong do : v - td'c do tham (cm/s ; m/ngd) ; k - he so ti le, dupe goi la he so thlm (cm/s ; 

AH 

m/ngd) ; J = —— la gradien cot nude ap luc khi hieu so cot nude ap luc la AH va chidu dai 
dudng thl'm la /. 

Hd sd' thl'm bid’u thi mdc do thl'm nude cua dat da va blng td'c dd thlm cua nude khi 
gradien ap luc blng don vi. Tri sd hd sd thlm ddi vdi cac loai dl't da khac nhau thay doi 
trong mot pham vi kha ldn (bang IV-5). 
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Tfnh tham nude cua dat da phu thuoc nhi6u nhan to, quan trong nhat la ki'ch thudc, hinh 
dang 16 r6ng,tinh chat cua 16 r6ng va tfnh chat cua nude tham. Kfch thuac, hinh dang 16 
r6ng va do r6ng lai duac quyet dinh bai do phan tan va thanh phtin khoang vat cua da't da. 
Vi vay ma da't set co tfnh tham nuoc khong dang k6 so vdi cuoi soi va khi chufa 
monmorilonit se co tfnh tham nho hon khi chua kaolinit la vi kha nang no Ion cua 
monmorilonit da lam giant kfch thudc 16 r6ng cua dat. Do tfnh tham nho, da't set va dat loai 
set duac dung de lam cac ket ca'u chong tham. 

Dat da co thanh phan hat khong dong nhat thucmg co tfnh tham nuoc nho hon dat da co 
thanh phan hat ddng nha't. Su co mat cua nhom hat set se lam cho tinh tham cua cat giam di 
rat nhanh. 

Cau tao co anh huang ca ban den tinh tham cua dat da. Cau tao lop, dai, ganai... lam cho 
tfnh tham nuac cua dat da khong dong nhat theo cac phuang. Kha nang tham nuoc lorn nha't 
theo phuang song song v6i mat lap, phuang keo dai cua dai. Su co mat cua cac lop kep 
kh6ng tham nhu dat set, cac mach macma... lam cho tinh tham nuac co tinh di hudfng ro ret. 
Khi pha hoai ket cau cua dat cung nhu sir dam chat nhan tao co kha nang thay doi Ion tfnh 
tham cua dat; do vay co kha nang su dung loai dat thien nhien co tfnh tham nuac a mue do 
nao do lam vat lieu chong tham (vf du nhu dat set pha). 


Bang IV-5. He so thSim cua cac loai dat da khac nhau (theo N.N. Maxlov) 


Loai dat da 

. 

-: 

He so thil'm k, 

....... 

Dac diem cua da't da theo 
tfnh tha'm nuoc 

Dat set, da curng lien klibi 

<: 5.10' 

thuc t£ khong tha'm nuoc 

Da't set pha, cat pha nang, cat ket khong co khc nut 

den 5.10 ' 

tha'm nuoc ra't yeu 

Cat phajjda phien, cat k£t, da voi nut ne vira. 

de'n 0,5 

tha'm nuoc y6'u 

Cat hat mjn va hat nho, da curng not ne. 

den 5 

tha'm nude 

Cat hat trung, da cumg nurt ne tuong do'i nhi6u 

den 50 

tha'm nude to't 

Cat lan cuoi, soi ; da curng nut ne rnanh 

_> 50 

tham nude manh 


N6ng d6 ch^'t dien phan trong nude va cac cation trao doi co anh huang rS.'t lorn den tinh 
tham cua dat set. Thuc nghiem cho th&'y, tinh tham cua dat set tang l6n rS't nhifiu n£u dung 
dich tham qua co nong do chat dien phan Ion han 0,1 -f- IN. He so' tha'm se lan nha't khi 
n6ng do chat dien phan tir 2 -r 3N. Vf du nhu khi cho dung dich NaCl co n6ng d6 10% 
tham qua dat set monmorilonit thi he so tham se tang len 2,7 lan so vai khi cho nude tha'm 
qua. Neu tang them nong do NaCl den mot muc do nao do thi he s6' tha'm se giam di vi tfnh 
nhdt cua dung dich tang len mot each dang ke. Su tang ban dau cua he so' tha'm theo ndng 
do dung dich la do lop nuac ket hop yeu (lap khud'ch tan) a xung quanh hat set co lai, lam 
cho duang kmh co hieu cua 16 r6ng tang len. 

Cac cation trao d6i hoa tri 1 co tfnh phan tan nhu Na\ Li + lam cho tfnh tham cua da't da 
nho hom so vdi khi co mat cac cation hoa tri cao. 
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§7. TINH KHONG ON DINH V6l Nl/OC CUA DAT DA 

H£u hdt da't da khi tie'p xuc vofi nude deu bi giam cudng dp va dp 6n dinh. Tinh chat do 
anh hudng rat 1cm den xay dung, dac biet la d phan ngap nude cua n6n va cong trinh dap. 
Cac hien tirong pho bien khi dat da tiep xuc vdi nude la truong no, hoa mem va tan ra. 

7.1. Tinh trirofng no cua dat da 

Co mot so dat da, dac biet la dat loai set, khi tiep xuc vdi nuoc thi hap thu them ntfdc, 
tang be day mang nuoc lien ket va no the’ tich (truong no). 

Dat co thanh phan khoang vat cang khong 6n dinh vdi nude, cang phan tan nho thi tinh 
truong no cang cao. Thuc nghiem cho tha'y dat set monmorilonit no nhieu hon dat set 
kaolinit vai Mn, tham chi hang chuc ldn. Dat co ke't cau bi pha hoai truong no manh hon dat 
co ket ca'u nguy6n dang. 

Tinh truong no cua dat con phu thuoc thanh phan va tinh chat cua nude. Anh hudng nay 
bie’u hipn d qua trinh trao doi cation va can bang ndng dp giua nude trong 16 rong va nude 
trong ldp ke't hop ye'u cua hat. 

Tinh truong no dupe danh gia bang dp truong nd va ap luc truong nd. Da't truong no dac 
biet la truong nd khong deu khong nhung chi lam giam cudng dp cua dat da thong qua su 
pha vd md'i lien ket giua cac hat ma nhieu khi pha hoai ca khdi dat thPng qua he thd'ng khe 
nut phat sinh trong qua trinh truong nd. Co truong hop mot toa nha cao tang da bi cat doi; 
d^y trdi mot nua len cao gan 50 centimet do da't d nen truong nd khong deu. 

Ngupc vdi nd la co, do da't bi thoat nude. Dp co va gidi han dp dm co cua dat co y nghTa 
ldn vdi ky nghe sanh su - va gach ngoi nung. 

Trong xay dung edng trinh, dac biet la khi thi cong hd' mong, da't n^n co the’ nd, co the’ 
co lam cac tinh chat vat ly, co hoc cua da't ndn bi thay d6i, khdng con phu hop vdi thie't ke' 
va la mot trong nhung nguydn nhan gay ra hu hong c6ng trinh. 

7.2. Tinh hoa mem cua dat da 

Do tie'p xuc vdi nude ma cudng dp cua da't da, co the kh6ng bi truong nd, giam di goi la 
tinh hoa mem cua dat da. 

Mure dp va dac tinh hoa mdm cua da't da cung tuy thupc vao thanh phSn tinh chat cua dat 
da va cua nude. Dat da cang co nhieu khoang vat de hoa tan de hoa mdm thi khi tie'p xuc 
vdi nude, cudng dp cua dat da cang giam manh. Da cat ket thach anh, silit hoa mem ye'u 
hon da voi va dat da loai set. Chi tieu danh gia mdc dp hoa m6m la do hod mem hay con 
goi la he so hod mem: 

bh 

n hm = (IV-22) 

Trong do : On h ,On - cudng dp chd'ng nen cua da't da khi bao hoa nude va khi kh6. 
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I)ua vao he so hoa mem co thd chia dat da thanh ba loai la: 

- Hoa mem yeu: r| hm =1 0,9; 

- Hoa mem trung blnh: r| hm = 0,9 -t- 0,75 

- Hoa mem manh: r| hm < 0,75 

Cac loai da macma, quaczit... hoa m6m yeu hem ca, con da vdi, set vdi thi hoa mdm 
manh va rat manh trong nude thudng. 

7.3. Tmh tan ra cua dat da 


Co mot so loai dat da, dac biet la dat xop rdi, khi ngap nude, cac moi lien ket bi ra va dat 
mat di phan Ion hay hoan toan kha nang chiu lire, do la hien tuong tan ra trong nude cua 
dat da. 


Nguyen nh&n gay ra hien tuong tan ra la do moi lien ket giua cac hat hoac cac ket tu cua 
dat bi yeu di vi chat gan ket giua chung bi hoa tan trong qua trinh thuy hoa. Dat m6m rdi, 
da tram tich co xi mang la chat de tan hoac set la nhffng loai co tinh tan ra ldn. 

Ngudi ta dung hai chi tieu sau de! thfi hien tinh tan ra : 

Thai gum tan ra la khoang thdi gian ma d trong nude mfm dat da mat tmh dfnh ket va 
phan ra thanh cac phan to co kich thude khac nhau. 

Dac diem tan rd phan anh hinh thuc tan ra cua dat da. 

Tinh tan ra cua dfit da do thanh phan hoa hoc, thanh phan khc'tang vat, do im, kien true 
cua dat da, thanh phan va ndng do cila dung dich tac dung vdi dat da quyet dinh. 


Loai dat da co do rong ldn, de tham nude thudng co luc dinh ket yeu, co toe do tan ra 
lchi. Nguqc lai, dat da co do rong nhd, tham nude yeu, mat do ldn, thi do lire dinh ket manh, 
tan ra cham. Da't da co ket Ccau bi pha hoai cd toe do tan ra ldn horn so vdi loai co ket c£u 
nguyen dang, vi chung co lire dinh ket nhd hem. 

Do im ban dau cua dat dinh khi tac dung vdi nude cung cd anh hudmg ldn den tinh tan 
ra. D3.t kho hoac cd do am nhd thudng tan ra nhanh hem. 


Mdu dat dupe bao hoa bang cac cation khac nhau se tan ra khong giong nhau. Cac loai 
dat da cd qua trinh hidrat hoa va bao hoa nude dan dan tan ra cham hem loai cd qua trinh do 
xay ra nhanh. Trong trubng hop mSu dat ngam trong nude cd chiu tai trong, tan ra nhanh 
horn mau dat khong chiu tai trong. 0 Viet Nam cd loai dat do bazan Tay Nguyen cd tinh tan 
ra ldn va nhanh. 
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CHUONG V 

CAC TINH CHAT CO HOC CUA DAT DA 


Cac tmh chat cua dat da dupe thd hien khi c 6 lire ngoai tac dong len no nhu tmh bidn 
dang, tmh bdn chSc, tmh cung, tfnh deo, tmh chong mon... goi la tfnh chat co hoc cua ddt 
da. Su ph&n bidt cac tfnh chat vat ly vdi cac ti'nh chat co hoc cua dat da ro rang chi co tmh 
tuong ddi. Trong chuong nay, vide nghien curu cac tinh chat nay cua dat da dupe s&p xep 
theo cac noi dung dubi day : 

- Dae tinh bidn dang cua dat da 

- Dae tfnh bdn cua dat da 

- Mdt s6 dac tfnh khac. 

§1. UNG SCAT TRONG DAT DA 

Khi chiu tac dpng cua ngoai lire thi bdn trong khoi dat da xuat hien cac luc chdng lai goi 
la n6i luc, hinh thanh urng suat trong dat da. Ung suat la mot dai lupng vecto phu thuoc chat 
che vao dac tinh cua dat da va ngoai luc. Tuy thuoc tac dung cua ngoai luc, trang thai 
urng suat trong da't da co thd la thang (mot hudng), phhng (hai hudng), the tich (ba 
hudng) nhu hinh V-J. 





Hinh V-l. Cac trang thai ling suat trong dat dd 
a) Mot hudng ; h) Hai hudng ; c) Ba hudng 

Ung suat a (umg luc tac dung tren mot don vi dien tich) tren mot tidt dien dupe phan ra 
urng suat phap cr p va urng suat tiep x . Khi khong co bng suat tiep, ta co bng suat phap chfnh 

va dupe bidu thi bang cr 1 ,CT 2 ,a , 3 . 

Trong dibu kidn tu nhien, dat da thubng o trang thai ung suat thi tich, do chiu anh hudng 
d6ng thdi cua tai trong cac lop nlm tren, luc kien tao, gradien nhiet... 

6 trang thai ting suat mot hudng khi tren tidt dien F cua mot phan to dat da chiu tai 
trong P phan bb dbu (hinh V-2), thi b tidt dien nay phat sinh ung suat chinh, tri s6 cua no 
dupe tfnh theo cong thuc: 
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a = a 


(V-l) 


Hinh V-2. So do 
xdc dink cac thdnh 
phdn dug siu'd. 


_ P 
~ F 



Mot tiet dien bat ky, nghieng mot goc a so vdi mat nSm ngang se co dien tich 
F 

F; z = --- va cac thanh phan cua P theo phuong phap tuyen (P ) va tiep tuyen (P t ) cua tiet 

cosa ' " ! 

dien nay la : P p = P. cosa ; P t = P. sina. 

Khi do ufng suat phap a p va dug suat tiep x se bang : 


p p 

Pcos a cos a 

, 1 

(V-2) 

r 


= a, cos"a = — a, (I + cos2a). 


F 

2 

P. 

P sin a cos a 

1 • o 

(V-3) 

l 

— --- 

= ct, sinacosa = — o, sin 2a. 

Fa 

F 

1 2 1 


Goc a dope goi la goc nghieng cua ung suat chmh a, voi phap tuyfe'n cua tiet dien F a . 
Til phircmg trinh tren ta thay : 

Uiig suat phap dat tri so cue dai a tiet dien vubng goc vdi phuong cua lire tac dung, tdc la 


khi a = 0°. Khi nay dng suat phap la dng suat chfnh tac dung theo true chmh : 

°pmax = a i 

Ling suat tiep dat tri so cue dai a tiet dien co goc a blng 45°, khi do : 


(V-4) 


T 

max 


^1 

2 


(V-5) 


Goc a b^ng goc nghieng Ian nhat 0 max . 

Nhu vay, trong khoi dat da, cac tiet dien chiu trang thai dng suat bat loi nhat la tiet dien 
vuong goc va nghieng 45° so vdi lire tac dung, tdc la tiet dibn co dng suat phap va dng suat 
tiep Ibn nhat. Vi vay, bie'n dang Ion nhat cua dat da khi chiu nen la theo phuong tac dung 
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cua lire, con khe nut trirat thircmg xuat 
hien theo tiet dien lam vdri phuong lire tac 
dung mot goc 45° tuc la gan bang 0 max . 

Khoi dat da chi bi bien dang hoac pha 
hoai khi ngoai lire ldn hon sire chiu cua 
no. Neu sue chiu bang ting suat gay ra do 
ngoai luc thi dat da a trang thai ting suat 
gidi han. 

Ung suat tac dung tren tiet dien AB 
cua khoi dat da dirac the hien tren hinh V- 
3a. Tac dung cua ung suat phap va ung 
suat tiep se khac nhau (hinh V-3h). Ung 
suat phap gay ra sir nen cua khoi dat da 
theo phuang phap tuyen vdi tiet dien AB, 
con ung suat tiep gay ra su cat doc tiet 
dien. Trong dia chat, quy ude, Ung suat 
nen co gia tri duong (+) con ung sua't keo 
co gia tri am (-). 



Hinh V-3. Tac dung cua Ung suat 
trong khoi dat dd 
a) Ung suat tren tiet dien AB ; 
h) Ung suat phap vd Ung suat 
tiep tren tiet dien AB. 


C) trong that Ung suat hai hudng, cac ung suat chtnh co the cung loai (cung duong, cung 
am) hoac khac loai (mot ung suat duong, mot ung suat am), ling suat phap ldn nhat tac 
dung theo tiet dien vuong goc vdi phuong cua luc keo hay nen cue dai ; ung suat tiep cue 
dai tac dung theo tiet dien tao vdi phuang tac dung cua ung suat chinh mot goc 45°. Tri so 
urng suat tiep cue dai khi chiu nen, keo hai hudng se bang : 


o, 


On 


2 


(V-6) 


6 trang that ung suat ha hudng, ung suat phap ldn nhat cung tac dung theo tiet dien 
vuong goc vdi phuong co luc keo, nen cue dai. Ung suat tiep cue dai tac dung theo tiet dien 
tao vdi phuong cua ung suat chfnh ldn nhat va nho nhat mot goc 45°. Tri so ung sua't cue 
dai khi da't da chiu keo va nen se bang : 


x 


max 


= * 1-3 = 




-<*3 

2 


(V-7) 


6 trang thai urng sua't hai hudng va ba hudng, ngudi ta dung vong tron Mor de bieu thj 
cac tri so urng sua't tai mot diem tren tiet dien AB bat ky. True hoanh bieu thi ung sua't phap, 
con true tung bie-u thi ung suat tiep. 

De xac dinh cac tri so a p va x tac dung d tiet dien AB bat ky, nghieng vdi mat phang 
ting sua't chinh mot goc a, tren true hoanh xac dinh vi tri ting vdi Oj va , ve mot vong 
tron (vong tron urng sua't hay vong tron Mor) co dudng kinh bang AD = Oj -a 3 co tarn C d 
giura hai diem A va D. Tir C ve mot goc 2a cat vong tron ddidm B (hinh V-4). Khoang each 
OK va BK tuong ling gia tri o va t. Tu hinh V-4 ta tha'y : 
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Hinh V-4. Xiic dinh ting suat phap va ting suit) tiep tin 
mot client tren tie1 1 lien bat ky hang rang trim Mor 


BC = DC = AC = 


AD 

2 


OD-OA _ a | -a 3 
2 ” 2 


Trong tam giac vuong BKC co : 

x = BK - BC . sin 2a - G| - G ^ . sin 2a 

2 

<j n = OK = OA + AC + CK = a-, + G i - - 3 + G| ~ G3 . cos2a 

p ■’ 2 9 

hoac la : 


<*p =<*3 + 


CT t -v C7 1 

—- (1 + cos 2at = a , + — 


a 


2cos 2 a 


(V-8) 


(V-9) 
(V-10) 


(V-1 1) 


hay : 


khi do : 


a 3 



2cos‘ 


a 


1 1 

fi 3 + a, cos~a - a 3 cos“a 


a p = a, cos‘a + a 3 sura 


(V-12) 
(V-13) 


Do do, hoanh do didm B cua vong Mor cho thanh phan irng suat phap va tung do cho 
thanh phan irng suat tiep. 

Vong tron irng suat dirge thanh lap vdi cac gia tri a, va thoa man didu kien can 
bang gidi han goi la vong tron gidi han. Nhd vong tron nay se xac dinh dirge goc nghieng 
ldn nha't ma dat da van d trang thai can bang tai mdt diem bat ky. Tir mdi vong trong irng 
suat gidi han, lay cac diem B, B’ va B” co tung do bang tri so' irng suat tiep gidi han. Neu ve 
dirdng tiep tuyen vdi cac vong tron gidi han, no se tao vdi true hoanh mot goc ip = 9 max va 
cat true tung tai didm E vdi tri so' OE = C (hinh V-5). Tuong irng didu kien can bang, cac 
diem B, B’ va B” phai d tren dudng tiep tuyen nay va phircmg trinh dudng tiep tuyen co dang : 


T = O p tgip + C 


(V-14) 


Phirong trinh (V-14) dirge Culong (Coulomb) dira ra vao the ky XVIII. No the hien quan 
he tuyen tinh giua lire chong cat cua dat da \ di ap lire phap tuyen. Day la mot phircmg trinh 
co ban dac trung cho ti'nh bdn cua dat da. 
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Hinh V-5. Dung vdng non Mor xcu dinh trang thdi ting sit at cua ddt dd 


Phutmg trinh Culong bieu thi quan he giua t va a . Tri so 9 va C la cac thong sd cubng 
do cua dat da ; C dac trimg cho cubng do lien ket ket cau, duqc goi la lire dinh ; con cp dac 
tnmg cho cirbng do ma sat cua dat da, 9 duqc goi la goc ma sat trong va tg 9 la he so ma 
sat trong. 


Trong hinh V-5 ta co : 



BC 

sin 9 = -—- 

0,C 

(V-15) 

bbi vi : 

BC = —— —- va 0,C = cr-, + + C cotg 9 

(V-16) 


a, - 0-5 


nen : 

sirup = - 2 ~ - 

O, + I a ' + C cotgcp <J ,+03 + 2Ccotg<p 

(V-17) 


., ■ i- 

Phuong trinh nay co y nghTa quan trong trong ly thuyet c c hoc dlt da vi bieu thi quan he 
9 vbi bng suat chrnh khi dlt da d dieu kien can bang gibi han. 


Cung cln ndi thbm ring, viec su dung vong Mor ung suit d 6 dua ra hai thong sd co ban 
la 9 va C cua dat da khong hoan toan co y nghTa vlt ly chat che. Thb nhat, vi dl't da khdng 
hoan toan tuan theo quy lult bien dang dan hoi, dat da bi bien dang khong co hoi phuc la 
chu yeu. Thu hai, mb hinh clt phang khong hoan toan phu hop vbi thuc te lam viec cua mdt 
nbn dat dubi tac dbng cua tai trong cong trinh. 

§2. BIEN DANG CUA DAT DA 

Dubi tac dung cua luc, dat da co thb bi bien dang. Thuat ngu bien dang chi “sir thay ddi 
hinh dang va kich thubc cua vlt the ma khong thay doi khoi Iuqng”. 

Cac loai bien dang thubng gap doi vdi dat da la : bien dang dan hdi, bien dang pha huy 
kbt cau va kien true, bien dang chay deo dubi tac dung cua tai trong lau dai (luu bidn). Dubi 
tac dung cua cung mbt luc, dat da khac nnau se cho bien dang khac nhau. 
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2.1. Bien dang cua da 

Trong da cling chu yeu phat then bid'n dang dan hoi tuc la bien dang co tfnh chat thuSin 
nghich. Bien dang nay se mat di sau khi khong con lire tac dung. Bien dang dugc truyen di 
mot each nhanh chong, tren thirc te xem nhir la tire thori sau khi chat tai trong. Gibi han dan 
hbi cua da cumg tuong doi cao. 

Trong da nura cumg, ciing voi bien dang dan h6i con phat sinh bi6n dang deo, turc la co 
phdn bien dang dir khong dugc khoi phuc sau khi cat tai. Da nira cumg co gidi han dan hoi 
nho horn da cumg. 

Ngudi ta dung cac chi tieu : modun bien dang E (gom modun dan hoi E dh va modun 
bien dang tdng quat E 0 ), he so no hong p, he so nen hong t, de dac trung cho tfnh bien 

dang cua dat da. 

Ah 

Dua theo dinh lu^t Hue, bien dang tuong doi theo phuong dung e z = —- (bien dang Ah 

h o 

tren chidu cao mdu h 0 ) phu thuoc b^c nhat vao ung suat tac dung a turc la : 

a = E — , tur do E = — (V-18) 

h o e z 

Tir phuong tr'inh tren, ta thay modun bien dang la hd so ty le giua umg su^'t va bien dang 
tuong doi; duoc tfnh bang kG/cnf. 

Modun bien dang dan hoi E dh bang ty so giua umg suat voi bien dang dan hoi tuong ddi 
e (Ih , turc la E dh = ; con modun bic'n dang tong quat bang ty so giua umg suat va bien 

e dh 

dang tong quat e 0 (gom bien dang dan hoi va bien dang du): 

Eo=~ 

e o 

Dac trung thur hai cho tfnh dan h6i cua da la he so no hong fa , dugc xac djnh bang ty so 
giua bien dang tuong doi theo phuong ngang e x (gian no) va theo phuong dumg e z (nen ep) : 

p = —■ , tir do e x = p e z (V-19) 

e z 

p con ggi la he so poatxong. Tri sop cua da cling va nira cling thay d6i tir 0,10 
den 0,40. 

Gia tri modun dan hoi E dh va he sd no hong p cua mot so dat da dugc n6u b bang V-1. 


105 



Bang V-l. Chi tieu dac trimg tinh dan hoi cua da cirng va da nira cung 


--—- - - - ----- 

Loai da 

Modun dan hdi E dh . 10 4 kG/cm 2 

He so' no hong (.1 

Gran it 

30 -s- 68 

0,03 + 0,05 

Sienit 

• 50 Hr 88 

0,14-5-0,26 

Gabro 

60 - 125 

oc 

re- 

o 

•I- 

o' 

Diaba 

80-5- 110 

0,26 - 0,38 

Bazan 

o 

•i- 

o 

o 

0,20 - 0,23 

Da hoa 

35 97 

0,15-0,27 

Quaczit 

o 

•i- 

00 

Ut 

0,13-0,26 

Dolomit 

30 -s- 80 

0,25 - 0,27 

Da voi chat 

25 - 75 

0,25 - 0,33 

Da voi kem chat 

7-5-15 

0,30 - 0,35 

Mac no 

15-5-46 

0,30 - 0,40 

Cat ket chat 

30 - 72,5 

0,15-0,25 

Cat ket kem chat 

6-20 

0,22 - 0,30 


He so'nett hong £ the hien phdn ap lire thang dung dugc truyen theo phudng ngang va 
dugc xac dinh bang ty sd' ap lire h6ng P h va ap lire theo phuong thang dung P: 

(V-20) 

P 

Tri so he s 6 nen hong £, cua da cirng tCr 0 - 0,1 ; cua da nira cirng tir 0,2 - 0,3. 

2.2. Bien dang cua dat 

Tinh ep co dtrori tac dung cua tai trong la dac trimg quan trong nhat \ j tinh bien dang cua 
dat mdm rdi. The tich cac 16 hong trong dat bi giam nho do cac hat khoang vat dich chuyd’n 
tuong doi vdi nhau, do bien dang cua chinh 
hat cung nhu cua nude va khi chtra trong 16 
r6ng. Da't bao hoa nude thi dirge nen chat do 
nude thoat ra khoi 16 r6ng, do v&y do dm cua 
dat se giam ddn; con dat khong bao hoa nude 
thi den mdt ap lire nhat dinh, qua trinh nen 
chat co the’ xay ra ma khdng lam thay doi do 
am cua no. 

Chi tieu ep co cua da't dugc xac dinh trong 

phong thi nghiem bang each nen m5u dat Hinh V-6. Thiel bi nen deft trong phong. 
chda trong dao vong (hinh V-6). Do cd thanh , Hfp c . l)ng . 2 Da0 vd „ g . 3 M<f „ M M . 

ciing, m!u d» chi bien dang theo phuctng 4 1Vn „ M Mm 5 Nip hrv 
thang dung ma khdng co kha nang no h6ng. 5 Chuyen vi ke. 
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Khi nen mdu dat, dubng kinh rndu khong thay doi, vi vay bien dang th&ng dung tuang 
doi cua mSu bdng bien dang the! tich tuang doi : 


Ah _ AV 


(V-21) 


Trong do : h 0 - chieu cao ban dau cua mau ; A h - tri so bien doi cua chieu cao miu khi 
chiu tai trong ; V 0 - the tich ban dau ; AV - tri so bien doi cua the tich m5u khi chiu tai trong. 

Dat thong thudng duqc nen chat chu yeu la do the tich 16 rong giam, nen bien dang nen 
cua dat duac bieu hien qua tri so' bien doi cua he so' r6ng ; con trong trudng hop ddt bao hoa 
nude hoan toan - qua tri so' thay ddi do am (hinh V-7). 


—i 








o 

u 

V n = 

E 0 V C 

Khi 


\ 

v ■ 

F 

= e,V. 

Khi 


i 


Nude- 

+ 



Nude _Z" _IT 

> 

i 



>° 


f 


o 

> 



Cot dat 

II 

> 

V c 

[_ 

i . 

C6t dat 


Hinh V-7. Thay ddi die tich Id mug ciia mein dat khi nen 
a) Trifoc khi nen ; b) San khi nen ; V„ - The tich Id long; 

V / , - The tich cot dat ; £o,8| - He so l ong n ude va sou khi nen. 


Dat vao bidu thuc (V-21) gia tri cua the tich, ta co : 


A h = h r , 


AV 


V 


ho c 


V (1 + c 0 ) - V (1 + 8,) 


= h f 


'0 ~ t >\ 


0 v c (l + e 0 ) (l+e 0 ) 


(V-22) 


Tu cong thuc (V-22) rut ra duac bieu thuc he so rdng ciia ddt tuang ung vdi tri so tai 
trong nao do : 

Ah 


e p “ e 0 ' —— (1 + 8 0 ) = C 0 _e p(l + E o) 

h o 


(V-23) 


! \ 1 \ , , -j 

Trong do e = — la bien dang tuang doi thang dung cua dat dudi ap luc P. 

ho 

Khi biet he so' rdng (hay bien dang tuang doi) cua dat vdi cac tai trong tuang ung, co thd 
thanh lap dudng cong nen (hinh V-8). Kdt qua thi nghiem nen duqc bidu diln tren do thi 
nhu sau : 

Quan he giua he so rdng s va ap luc P co the bieu thi tren he toa do binh thudng hoac he 
toa do nua logarit. 

Quan he giua bien dang thang dung tuang ddi e p va ap luc P co the bieu thi tren he toa 
dd binh thudng, he toa do logarit hoac nua logarit. 
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Hinh V- 8. Duong cong nen 
a) He tog do binh thudng ; b) He tog do ni/a logcirit; 
1. Duong chat tdi ; 2. Dudng do tai. 


Khi ap luc kh6ng Ion (1 -r 3 kG/cm 2 ), dudng cong nen a he toa do s - P co the thay bang 
dudng thang (hinh V-9). Phuang trinh dudng thing nay vdi he so goc a co dang : 

e = £ 0 - aAP (V-24) 

tCrdo: Ae=-aAP (V-25) 

Oday Ae va AP la khoang bien doi cua £ va P. 

Dau am trong phuang trinh V-25 cho thay la khi tang ap luc, he so rong giam xuong. He 
so goc a v& tri s 6 bang tang cua goc nghieng vdi true ngang cua dudng cong nen trong 
khoang ap luc da cho : 


a = tga = —— (V-26) 

AP 

va goi la he so nen lun hay he so ep co (tfnh bang cm 2 /kG). 

Khi dat nen chat dudi tai trong ldn, he so ep co a thay doi khi tang tai trong. Luc nay, 
bieu di6n k£t qua thi nghiem tren he true nua logarit (e - lg P) se cho phep nan thing dudng 

cong trong khoang ap luc bidn doi ldn; khi do phuang trinh bieu di6n co dang: 


ei-aklg^f 


Trong do : a k la he sd goc cua dudng thang, duac goi la 
he so nen (h6 sd khdng thd nguyen). Tri sd he sd nen 
Ae 


a k - 


AlgP 


Bidu didn dudng cong nen trong he toa do e - lgP cho 
phep danh gia dd ben lien ket kien true cua dat theo chd 
gay cua dudng cong (hinh V-8b). Khi tai trong ben ngoai 
nho han do b£n lien ket kien true, dat nen chat khdng ldn, 


(V-27) 
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Hinh V-9. )(dc dinh he so 
ep co cua dat 




bien dang mang tfnh chat thuan ngh;ch. Con khi tai trong ben ngoai vuort cucmg do lien ket 
kien true, dat nen chat rat nhanh va gay ra nen lun chu yeu cua nen c 6 ng trinh. 

Trong tfnh toan edng trinh, nguoi ta thuong danh gia kha nang ep co cua dat bang tri so 
bien dang th^ng dung tuong doi e p : 

e = 1000—: mm/m (V-28) 

h o 

Tri s 6 e p goi la niddun lun ; no la tri so nen lun tinh bang mm cua cdt da't cao 1 m khi chiu 
tai trong P. Ca'p ep co cua da't theo modun lun (khi P = 3 kG/cnf ), theo N.N. Maxlov, nhu b 
bung V-2. 


Bang V-2. Xac dinh kha nang ep co cua dat theo modun lun 


Cap ep co cua dat 

Modun kin e rp , mm/m 

Dac tinh ep co cua dat 

0 

<1 

thiri te khong ep co 

I 

1+5 

ep co yen 

II 

5 + 20 

ep co trung binh 

III 

20 + 60 

ep co manh 

IV 

>60 

ep co rat manh 


Tri so ep co a lien he vdi modun bien dang tdng quat E 0 bang quan he sau : 

l + R 

H 0 = |i-8 = i- (V-29) 

a a 0 


Trong do : ao =- he so ep co tuong doi ; P - he so phu thude tfnh no h6ng cua dat; 

l + e Q 

doi vdfi da't cat thi : P = 0,8; cat pha : p = 0,7; dat set pha : P = 0,5; da't set : P = 0,4. 

He so no hdng va he so nen hong cua dat xac dinh theo cong thufc (V-19) va (V-20) 
duqc dung de tmh ap lire len cac cong trinh chan, tuong ngan. Cac tri sd cua no co th£ tham 
khao d bang V-3. 


Bang V-3. He so nen hong va he so no hong cua dat 


Loai da't 

He so nen hong, £ 

H£ sd no hong, p 

Dat cat 

0,33 - 0,43 

0,25 - 0,30 

Dat set cung 

0,28 - 0,40 

0,20 - 0,30 

t Dat set pha 

0,49 - 0,59 

0,33 - 0,37 

Dat set deo 

0,61 -0,82 

0,38 - 0,45 
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Bid'n dang cua da't xd'p rdi (cat, dat hat thd) co dac trumg khac bien dang cua dat dfnh. 
Dat hat thd va da't cat co kid'n true khung, trong do cac hat tid'p xuc true tiep vdi nhau. Didn 
tiep xuc thudng khong Ion. Khi chiu ap lire cao vuqt qua do ben cua hat thi tai cho tiepxuc 
hat bi nat vun. He thong trd nen phan tan hon so vdi ban ddu. 

Khi chiu nen, trong dat xop ion co su sip xep lai cac hat cho chat hon d6ng thoi vdi su 
bien dang cua chfnh hat. Khi lay di tai trong ngoai, dat bi no va the tfch rong lai tang len 
nhung v5n nho hon the tich rdng ban d5u, do co bien dang du. 

Su thay d6i kien true va cau tao cua dat dfnh khi nen la do giam do rdng (thay doi kfch 
thude va hinh dang 16 r6ng), do thay d6i kfch thude cac hop the’ va khe nut cue bo va do su 
dinh hudng lai cua cac hat. 

Khi co tai trong tac dung, bien dang cua dat didn bien theo thdi gian. Doi vdi dat cat va 
dat dfnh khdng bao hoa nude, qua trinh ep co cung khong ket thuc mot each nhanh chong, 
mac du trong mot so trudng hop thi sau khi tai trong tac dung, do hin co the; coi nhir da 
cham dirt; bien dang ep co cua cac loai dat nay khi chiu tai trong thudng la do su ep co cua 
cac hat va khi. Doi vdi dat dfnh bao hoa nude, dac biet la dat set co lien ket ki6'n true bi pha 
huy, su ep co co ban la do nude thoat ra tir 16 rdng, thi tdc do ep co phu thuoc vao tfnh tham 
cua ddft. 

Qua trinh nen chat cua dat dfnh bao hoa theo thdi gian, dudi tac dung cua tai trong co 
dinh, duqc goi la qua trinh co ket. Viec nghien cifu qua trinh nay giup ta dudoan tdc do lun 
cua cong trinh trdn ndn dat dfnh. 

Khi chiu tai trong ngoai, ban dau dat dfnh bao hoa nude bi nen tire thdi do bien dang dan 
hoi cua nude 16 rdng va co't dat; sau do, bat dau qua trinh co ket thur nhat: co ket tha'm - do 
nude bi ep tir 16 rdng ra , r6i den qua trinh co ket thu hai: co ket do luu bien - cac hat dich 
chuyen tuong doi vdi nhau mot each cham chap trong dieu kien nude trong Id rdng thoat 
ra ft. 


Trong giai doan co' ket tham, ap luc trong nuoc id rdng giam lien tuc tir tri so' ldn nha't P 
dd'n bang 0, khi ta't ca tai trong ngoai deu truyen cho khung kd't ca'u cua dat. Tai thdi diem 
bat ky, trong da't dfnh bao hoa nude co quan he : 

P = P’ + U n ' (V-30) 

Trong do : P - ap luc toan bo tac dung len dat; P’ - ap luc hieu qua (ap luc len cot dat); 
U n - ap luc tac dung len nude Id rdng. 

Thdi gian cSn dl dat mdc dd cd' ket nao do phu thude vao mdt loat yeu to, anh hudng cua 
chung duqc th6 hien trong he so co ket C v ; 


k(l + e) 

ay n 


(V-311 


Trong do : k - he so tha'm ; 8 - he so rdng ; a - he so' nen lun ; y n - dung trong cua nude. 

Nhu vSy, he so' co ket phan anh anh hudng dong thdi cua tfnh tham va tfnh ep co cua da't 
dfnh d dd rdng nao do den td'c do nen chat cua dat. Khi nen chat, he so' tha'm k va he so' nen 
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lun a cua dat dfnh giam nhanh chong, nhung ty so — xem nhir khong thay ddi trong pham 

a 

vi ap lire tdi 20 -r 30 kG/cm 2 . 

Bien dang cua dat dfnh ket cau chat thco thdi gian dupe quyPt dinh bdi tfnh nhdt cua 
khung ket cau (liru bien). 

2.3. Hien tupng tur bien va chung trng suat trong dat da 

Bien dang chay deo noi chung la su ung pho cua dat khi ung suat virpt qua gidri han dan 
hdi. Nhung dudi tac dung cua tai trong lau dai, bien dang chay deo cua d£t da co th£ xay ra 
ca khi ung suat thap han gidri han dan hoi, do la hien titgng til bien. Trong qua trinh td biPn, 
urng suat cua dat da khong thay ddi, hoac thay doi khong dang ke. ma biPn dang tang ldn. 

Ba giai doan cua tu bidn la (hinh V-10) : giai doan bien dang tang d£n theo thdi gian 
(doan AB), giai doan 6n dinh chay deo - bien dang khPng tang theo thcri gian (doan BC), 
giai doan bien dang lai tang len va dSn den pha huy mSu (doan CD). 



A 100 200 300 400 500 1(h) 


Hinh V-10. Do thi quan he giita hien dung va thdi gian trong tit hien cua dat da 


Hien tupng tu bien trong da cling va nua cung co khac nhau. Da cung la v&t th£ gion, chi 
biPn dang deo trong tnrdng hpp tai trong ngoai g&y ra trang thai ung suS't tac dung l&u dai 
hang the ky, nhu d dp s&u Idn trong vo qua dat dudi tac dung cua nhipt dp cao va ap suS't 
cao. Trong diPu ki6n thdng thudng da edng bi bien dang nhanh, chu yeu la bien dang thu&n 
nghich va bi pha hoai gion. 


Su bien dang cua da nua cung trong didu kien binh thudng tien trien nft ch&m chap vdi 
thdi gian thi nghipm hoac thdi gian phuc vu cua edng trinh Tfnh dan h6i, dp bdn, dp gion 
;ua da nda cung nhu dupe tang len khi dat nhanh tai trong. Ngupc lai, khi tai trong tang td 
td, tfnh dan hoi va dp b6n cua no bi giam. Bien dang dan hoi - nhbt, dan h6i - deo phat tri^n 
khi tai trong ngoai tang len mot each td td va ca khi tai trong ngoai khong d6i (cac tai trong 
nay be hon tai trong pha hoai). 


Ill 




Kha nang da nura cung bi bien d6i tinh chat co hoc va bien dang theo then gian quyet 
dinh sir phat triPn cua cac qua trinh khac nhau : lun, day troi cong trinh, trupt, bien dang 
mai dd'c thiSn nhien va mai doc cong trinh... 

Dudi tai trong cong trinh, dat da loai set the hien tfnh tir bien ro ret nhat. Trong giai doan 
d^u tac dung cua tai trong, ty le bien dang chay deo so vdi bien dang dan hoi trong dat 
set thudng la 20 h- 45%, co khi 80 -f- 90%, va biPn dang ldn nhat xay ra trong mot vai 
ngay dau tien. 

Ngupc lai vdi tir bien la hien tuong chung ung suat, tuc la hien tupng giam dan tri so' iJng 
suS't trong dat da khi tai trong ngoai khong thay d6i va tfnh chat bien dang chuy^n dan tir 
bi£n dang dan h6i sang bien dang deo. Ket qua la sau khi do tai, bien dang cua dat da van 
gift nguyPn mac du ung suat chua vupt qua gidri han dan hoi cua no. 

Viec nghien curu v4 tir bien va chung img suat trong dat da cho thay mot quy luat chung 
v6 tfnh chat da't da thay d6i theo thefi gian tac dung cua tai trong. Th6i gian tac dung cua tai 
trong cang dai thi cac tmh chat dan h6i cua dat da (modun dan hoi E dh , gidri han dan h6i) 
cang nho va cac tfnh chat deo cua no cang thP hien nhiPu hofn. Quy luat nay co y nghTa rat 
co ban trong xay dung cac cong trinh ngam. Vi neu thoi gian tac dung cua tai trong trb nPn 
dang k^ ma irng suat giam nhilu thi dat da mang tinh deo. Ket qua la phat sinh cac hien 
tuong lun va truot, hien tupng phan bo lai ung suat ngoai y muon trong khoi dat da, va lop 
vo dudng ham co th^ bi pha hoai. 

§3. CI/6NG DO (Sire CHIU) CUA DAT DA 

N6'u thong qua luc ngoai, ta tang dan ung suat trong dat da thi bien dang cua dat da se 
tang len va dan den mlu bi pha hoai. Tri so ung sua't gidri han khi mSu bi pha hoai la cuerng 
do hay gidri han sue chiu cua dat da. Dat da khac nhau, trang thai ung suat khac nhau thi 
cucmg do cung khac nhau. Trong xay dung thubng dung cac chi tieu cudng do chong nen va 
keo, cudng do chdng trupt, cudng dp chdng xuyen va doi khi la cudng dc lau dai cua dat da. 


3.1. Cudng do chong (sure chiu) keo va nen cua dat da 

Ci(dng do chong nen cua dat da thudng dupe xac dinh bang each nen hong no trong di6u 
kien no hong tu do. Luc pha hoai khi nen mSu chi tac dung theo mot hudng vi the' thi 
nghiem nay goi la nen mot true. 

Cudng dp chong nen cua dat da dupe th£ hien khi co su tang bidn dang tuong doi mpt 
each ro ret hoac thay ro mSu dat da bi pha hoai. Neu gia thiet trang thai irng suat cua mlu 
la dong nhat thi cudng dp chong neri o n dupe tinh theo cong thu:c : 


nh 


(V- 32) 


Trong do : P nh - luc nen hong m&u, kG; F - dien tich tiet dien mlu, cm . 

Trong thuc te thi trang thai irng suat khi nen la khong ddng nhat, vi the a n chi cho phep 
danh gia gan dung kha nang on dinh cua nPn. 
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Tuy theo loai dat da, mSu co the hi pha hoai d trang thai gion, nda gion hoac deo 
(hinh V-ll). 

Cirdng do chong nen cua dat da phu thuoc vao nhieu nhan to, trong do co ba nhan to co 
ban sau : thanh phfin khoang vat va thanh phan hoa hoc, kien true va cau tao cua dat da, 
didu kien tien hanh thf nghiem. 

, n . . ? 

Ciro'ng do chong nen cua da dao dong trong pham vi Ion : bazan tdi 450QkG/cm ~, 

l -) 

granitaplit hat be va quaezit chira sat tdi 3K00 kG/cm~, gabro va diaba tdi 3200 kG/cttf, da 
N -> 
tram tich va phun trao co cirdng do nho hon 2000 kGIcnf. 

Hlnh thai pha hoai mau khi nen da va dat dmh hau nhir tuong tir nhau, chi khac nhau d 
cho, neu d da ran chac bien dang pha hoai khong virol qua 10%, thi d dat dmh, no co the 
vuot 10%. Thanh phan khoang vat, sir say kho, tmh phan tan va cac cation trao doi la cac 
ycu to anh lurdng den do bdn cua dat dmh. 

Cirdng do chong nen cua dat da cho phep ta danh gia diroc sure chiu cua ndn tire la tai 
trong cho phep de nen khong bi pha hoai. 



Hinh V-ll. Bien dang cua dat dd khi nen mot true 
a) Hinh dang cua man dat dd tnfd'i va sau khi thi nghiem ; h) Dd thi dp life - bien dang ; 
1. Man trude khi thi nghiem ; 2. Pha hoai gion ; 3 Pha Iwai mhi gidn ; 4. Phd hoai deo. 


Cirdng eld chong keo cua dat da dirge xac dinh trong didu kien keo mot true theo 
cong thuc- 


_ Pph 


(V-33) 


Trong do P ph - lgc pha hong mhu, kG , F - dien tich tiet dien bi pha hong, cm 2 . 
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Cudng dd chong keo la chi tieu c£n thiet khi xac dinh do doc cho phep cua mai da, tinh 
toan bien dang hudng tarn va ung suat cho phep trong dudng hdm ap lire, khi thiet ke dap be 
tong... Viec xac dinh cudng do chong keo cua dat da con nhidu van de vi anh hirdng ctia 
khe ndt va su phan bo urng suat khong ddu trong mlu thi nghiem. 

Do ben keo cua da thudng khong vuqt qua 100 4 - 150 kG/cm 2 va phu thuoc vao thanh 
phan thach hoc, do tho cua hat, do bdn lien ket giua cac hat, khe nut vi mo... 

Tir bang V-4 ta thay cucmg d 6 chong keo chi bang 2-^5% cudng do chong nen, chi mdt 
vai loai da nhu da hoa mdi len tori 10 %. 


Cucmg do chong keo cua dat rat nho. Do b 6 n keo cua dat set co cau true thien nhien 
khong vuot qua 1,30 4 1,50 kG/cm , thudng thi be horn \kGlcm~. 


Bang V-4. Cudng do chong nen (o n ) cudng do chong keo (cr k ) cua mot so da 


Loai da 

n, % 

2 

cr n , kGIcm 

G k , kG/cm 2 

Granit 

0,64 

2640 

44 - 121 

Diaba 

- 

900 

50 

Quaczit 

0,81 

3280 

67 - 159 

Da hoa 

0,46 

1510 

10- 163 

Da vdi 

9,22 

1450 

50- 100 

Cat ket 

- 

- 

50- 104 

Da phid'n 

- 

180- 260 

10-80 


3.2. Cudng do chong truot cua dat da 

Dudi tac dung cua ngoai luc, trong mdt bd ph$n nao do cua khoi dat da, lien ket giua cac 
hat bi pha huy va xay ra truqt (chuydn dich) cua phdn nay vdi ph^n khac, vi du nhu truot 
mai dd'c, trdi dat dudi mong edng trinh ... 

Viec xac dinh cucmg do chong truqt cua da't da ducrc thuc hien bang thi nghiem trong 
phong hay ngoai trdi. Thi nghiem minh hoa lai sir pha hoai cua da't da d cong trinh va xac 
dinh luc can thid't d£ cat mSu dudi tac dung cua ap luc phap tuyen da biet (hinh V-12). 

Trong trudng hop chung, ap luc phap tuyen 
tang thi cudng do chong truqt cua da't da tang 
theo (hinh V-13). 

Trong vung ap luc nen, ve nguyfen ly thi su:c 
chong truqt tang len khong han che. Trong vung 
ap luc keo, sue chong truqt co tri so' xac dinh va 
tren d 6 thi thi dudng cong sure chong truqt cat true 
tung ( hinh V-13a). Dat khdng dinh khdng co 

cudng do chong keo, vi vay dudng cong cudng do Hinh V-12. Thiet hi cat dat true tiep 

chd'ng truqt xua't phat tir gd'c toa do (hinh V-13b). p - tai trong nen ; Q - luc cdt 
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Trong khoang nhat dinh cua 
ap lire phap tuyen (den vai chuc 
kG/cnf ), quan he giua cudng do 
chong trupt va ap lire phap tuyen 
co the xem nhu quan he dudng 
thing va biSu diPn bang phito’/ig 
trinh Culong: 

x th = a p tgcp + C (V-34) 

Trong do : x Ih - cudng do 
chong trupt tdi han, kG/cnf ; 
a p - ring suat phap, kG/cnf ; 
tgcp - he so ma sat trong cua dal 
da ; <p - goc ma sat trong cua dat 
da ; C - lire dinh cua dat da, 
kG/cnf, cp va C la cac tham so 
vP cudng do chong truqt cua dat 
da va dupe dung de tfnh toan sue 
chiu va on dinh truot cua dat da, 
tinh ap lire cua dat da len cong 
trinh chan, cong trinh ngam. 

DP thay ro t^m quan trong cua viec xac dinh chinh xac tri so cucmg do chong truot cua 
dat da ta hay xet vf du sau ddy : De xay dung mot dap da do nguai ta dung cuoi ket vdi th6 
tfch la 60.10 6 w" ? . Khi goc ma sat trong cp cua cuoi ket thay doi tir 35° len 38°, nghla la tang 

8,5%, se din den the tfch da d6 giam khoang 4 tri6u ni J (1% kh6'i luong). Trong truong hop 
lay gia tri (p va C cao han gia tri there te co the’ dUn den cong trinh bi bien dang nghiem 

trong hoac pha hoai hoan toan. 

Cac tham so (p vaC cua da bien doi trong pham vi rong : tri so goc ma sat trong khac 
nhau 1,5 -r 5 lan, con luc dfnh tai hang chuc, hang tram lin. Gia tri goc ma sat trong cui dat 
da co the tham khao a bang V-5. 

Chi tieu vP cucmg dp chong trupt cua dat cat co do chat trung binh cho a bang V-6. Cat 
hat lan co cudng do chong trupt ldn hon cat hat nho. 

Doi vdi dat cat cudng do chong cat phu ihupc chu yeu vao do chat ban dau, khi khong 
lay dupe cac mSu nguyen dang, gia tri goc ma sat trong co thd xac dinh bang thf nghiem 
goc mai ddc thien nhien hoac thf nghiem chuy xuyen. Truong hop lay dupe miu nguyen dang, 
thi gia tri cua cudng do chong trupt (cat) dupe xac dinh tren may cat true tiep. 

Khi xac dinh cudng dp chong truot cua dat set crin chon phuang phap cat dat thfch hop, 
phan anh dupe dung dan tinh hinh lam viec thuc te cua dat d hien trudng ; bdi vi cudng dp 
cho'ng trupt cua dat set phu thupc rat nhiPu nhan td khac nhau, bao gom dp am, dp co' kdt, 



Hinh V-13. Quan he ctfcwg do chong tnffft 
va cip hie phap tuyen 
a) Dai dinh ; h) Dat khong dinh. 
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tinh hinh tang tai... Thuc te cho thay vdi nhung didu kien thf nghiem khac nhau, ket qua thu 
duqc se chenh lech nhau rat nhieu. O nhung dieu kien khac nhau nhu the, doi vai dat cat 
cung cho ket qua khong giong nhau, nhirng mdc do chenh lech khong Ion nhu d dat set. 


Bang V-5. Gia trj goc ma sat trong cua da (theo G.I. Fixenko, M.N. Gondstein) 


M3u cat 

MSu kiem tra 

Goc ma sat trong khi cdt phien vdi 
phien hoac theo khe nut, do 

Goc 

ma sat 

khi cat, 
do 

Bd mat cdt 

Nhan 

kho 

Nham 

Kho 

Tha'm udt 

Granit 

Granit 

34 

33 

32 

- 

Sienit 

Sienit 


22 ^ 31 

- 

35 

Da phien set 

Da phien set 


13 

10 

- 

Da voi 

Da vdi 

- 

19 4- 25 

31 -35 

- 

Da macnct 

Da macno 

- 

16 

14 

- 

Cat ket 

Cat ket 

- 

26-31 

- 

36 

Bot ket 

Bot ket 

- 

23 - 28 


33 

Set ket 

Set ket 

- 

19-26 


27 - 30 

Be tong 

Secpentinit 

- 

33,0 

. 

- 

Be tong 

Set bentonit 

- 

23 

" 

33 

Be tong 

Be tong 

- 

28-32 

17 - 33 

33 


Bang V-6. Cuong do chong truot cua dat cat co do chat trung blnh 


Loai da't 

Luc dfnh C, 
kG/cni 2 

Goc ma sat 
trong (p, dp 

He so ma sat 
trong f 

Cat dam 

0,01 -0,2 

o 

• 1 * 

oo 

m 

0,78- 

-0,86 

Cat hat tho 

0,01 -0,2 

36-38 

0,73 - 

-0,78 

Cat hat Idn 

0,01 -0,1 

34-36 

0,70- 

-0,73 

Cat hat trung 

o 

o 

O 

33-34 

0,65 - 

-0,68 

Cat hat nho 

0,02 - 0,2 

31 -32 

0,60- 

-0,63 

Cat hat min 

0,02 - 0,2 

26-30 

0,49- 

-0,58 


Thf nghiem cSt dat co the tien hanh theo ba so do : cat nhanh, c&t chant va cat nhanh 
co ket. 

Noi dung co ban cua phtfcmg phdp cat nhanh la nham lam cho trong qua trinh thf 
nghiem, nude 16 rdng khong thoat duqc ra ngoai, ntSu dat khong duoc co ket dudi cac tai 
trong tac dung len no va do chat cua dat khong tang len so vdi do chat ban d^u. 

Trai vdi phuong phap c^t nhanh, phuomg phdp cat cham bao dam cho nude Id rdng thoat 
duqc ra ngoai, mdu dat duqc co ket day du dudi cac tai trong tac dung len no va do chat cua 
dat tang len den muc toi da ma no co thd dat den dudi cac tai trong ay. 
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Phifcrug phap cat nhanh co ket la phuong phap trung gian giua hai phuong phap noi tren. 
Mau dat dupe hoan toan co ket dudi tic dung cua tai trong nen, sau do tang tai trong cit len 
that nhanh sao cho nude 16 rdng khong kip thoat ra ngoai. 

Trong ba phuong phap thi nghiem tren day, phirong phap cat nhanh cho ta cac gia tri goc 
<p be nhat, phucmg phap cat cham cho ip ldn nhat con phuong phap cat nhanh co ket cho 

cac gia tri trung gian. Gia tri lire dfnh C cung tang dan tu phuong phap cat nhanh den 
phuong phap cat cham, nhung lupng tang cua dai lupng nay khong ldn nhu goc cp . 


Bang V-7. Cudng do chong trupt ciia dat set tuoi Be Tu khi 0 < B < 1 


Do am a 
gidi han 
deo 

Dac 
trung 
ciia dat 

C va cp khi he so rong s 

0,41 -0,5 

0,5 i -0,6 

0,61-0.7 

' 

0,71-0,8 

0,81-0,95 

0,96-1,1 

9,5 h- 12,4 

C 

0,12 

0.08 

0,06 

- 

- 

- 


9 

25 

24 

23 

- 

- 

- 


tg(p 

0,47 

0,45 

0,42 

- 

- 

- 

12,5 -r 15,4 

C 

0,42 

0,21 

0,14 

0,07 

- 

- 


9 

24 

23 

22 

21 

- 

- 



0,45 

0,40 

0,40 

0.38 

- 

- 

15,5 4- 18,4 

C 

- 

0,50 

0,25 

0,19 

0,11 

0,08 


9 

- 

22 

21 

20 

19 

18 


l g 9 

- 

0.40 

0,38 

0,36 

0,34 

0,33 

18,5 -r 22,4 

C 


- 

0.68 

0,34 

0,28 

0,19 


9 

- 

- 

20 

19 

18 

17 


tg 9 

- 

- 

■ 0,31 

0,34 

0,33 

0,31 

22,5 - 26,4 

C 

- 

- 

- 

0,82 

0,41 

0,36 


9 

- 

- 

- 

18 

17 

16 


tg9 

- 

- 

- 

0,33 

0,31 

0,29 

26,5 -H 30,4 

C 

- 

- 

- 

- 

0,94 

0,47 


9. 

- 

- 

- 

- 

16 

15 


tg9 

- 


- 

- 

0,29 

0,27 


Cac tham so chong cat cp vaC xac dinh bang phuong phap clt nhanh dung de tfnh toan 
cm dinh d cac mai doc cua cac edng trinh bang dat vua mdi dip hoac tfnh sue chiu tai cua 
cac ndn dat dmh trong dieu kien tinh hinh thoat nude khong thuan lpi, ddng thdi cong 
trinh lai du kien xay dung nhanh chong. De tfnh toan on dinh chd'ng trupt cua mai doc 
trong dat nguyen thd hoac xac dinh sue chiu tai cua cac ndn da't dmh trong tinh hinh 
thoat nude de dang va toe do xay dung cong trinh khong ldn, thi trai lai, cin dua vao s6 
lieu cp va C trong thi nghiem cat chain. Neu dat co diSu kien lam viec trung gian giua 

cac tinh hinh tren, thi cudng do chong trupt cua no can dupe xac dinh dua vao phuong 
phap cat nhanh co ket. 


117 





Cudng do chong truat cua dat set De Tu khi do set B nlim trong khoang tu 0 den 1 ; 
(0 < B < 1) co the tham khao trong bang V-7. 

3.3. Cudng do chong xuyen tinh cua dait da 

D6 co mot mo hinh thi nghiem cudng do 
dat da sat vdi di6u kien lam viec thuc te cua 
dat n6n dudi tai trong cong trinh, lai co the 
thi nghiem tien loi d ngoai trdi va tiet kiem 
mliu thu khi thi nghiem trong phong, grin 
day ngudi ta ap dung rong rai thi nghiem 
xuyen tlnh (hinh V-I4). Mui xuyen thong 
dung co hmh non, goc dinh 60°, dudng kmh 
36mm, co ket hop do ma sat vdi thiet bi thi 
nghiem hien trUdng, va mui xuyen hinh non 
30°, 60° vdi thi nghiem tren cac mSu trong 
phong. Cong thuc tinh toan nhu sau : 

Vdi xuyen tTnh hien trudng (hinh V-I4a). 

P x = KP 2 , kG/cnr (V-35) 

Trong do: P 2 - tong lire chong xuyen cua dat len dau mui xuyen (kG), K - he so thiet bi, 
P x - cudng do khang xuyen (kG/cnr). 

Vdi xuyen tTnh trong phong (hinh V-/4H) : 

P x =K-5- , kG/cm 2 (V-36) 

h 2 

Trong do: Q - trong luong qua xuyen (G); h - do sau ngap cua mui xuyen (»wl), K he 
so thiet bi . 

Doi vdi xuyen tTnh hien trudng co the lap do thi thay doi P x hoac P 2 theo chi6u sau ho 
xuyen va vdi nhi6u ho xuyen co th^ lap mat cat bi6u thi cudng do khang xuyen theo khong 
gian. Ngudi ta cung da lap bang tinh sSn quan he P x vdi P 2 cho may xuyen hien trudng va 
P x vdi h va Q cho may xuyen trong phong. 

3.4. Cudng do iau dai cua dat da 

Hidn tuong tir bien, chung Ung suat da lam cho cudng do cua dat da bi giam di theo thdi 
gian tac dung cua tai trong (hinh V-15). Cudng do lau dai cua dat da la cudng do gidi han 
cua no d thdi diem sau xay dung kha lau (vo cung). 

Trong thuc te, cudng do nen lau dai duoc xac dinh tu dudng bieu didn cudng do lau dai, 
tuong ung vdi ung suat gay ra sir pha hoai d thdi didm chon tuong ung vdi thdi gian p'nuc vu 
cua cong trinh. Thudng cudng do lau dai gidi han trong thi nghiem dugc chon theo ung suat 
lcm nhiit chua gay nen sir pha hoai m&u sau thdi gian 1000 gid. 




Hinh V-14. So do mui xuyen tTnh 
a) Xuyen tTnh hien tnfong ; 
h) Xuyen tTnh trong phong. 
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Hiuli 1-/5. Ou't'fiii! i n)i^ < ifi'nia do Lin doi nui (hit da 


Curing do nen lau dai cua mot so da dupe trinh bay trong Ini. 7g V-S. 


Bung V -S. Curing do nen lau dai cua mot so da 


Loai da 

Cudng do nen 

CT n . Kent! 

Cudng do nen lau dai 

(T niJ . Hi t III 

Ty so 

Da vdi 

380 

2.SO 

0,74 

Cat ket 

760 

490 

0,65 

Da phien set 

500 400 

150 : ISO 

0,50 v 0.65 

Be tong 

250 

150 

0,60 


Nhieu cdng trinh nghien ciru cho thay, dot voi dat loai set cinmg do chong truot lau dai 
bi giant chit yeu la do giant nho life dinh C, con goc nta sat trong <p thirc te hau nhir khong 

thay doh- 

Nghien ciru cudng do lau dai cua dai da rat can thict doi vdi xay dung cac cring trinh, 
dac biet la cac cdng trinh vTnh ciru. 


84. MOT SO TINH CHAT KHAC Cl A DAT DA 


Trong mot so lTnh vuc xay dung, ngoai nhirng chi tieu vat ly. co hoc thong dung, ky 
thuat con doi hoi phtii nghien ciru mot so chi tieu co hoc chuyen mon cua dat da nhu do 
kien co', do cirng, do deo quanh. do rnai mdn. do no min... 

Do kien ed'eita dat da dupe bieii thi bang he so kien cc f u , dac trung cho kha nang bdn 
vung cua dat da. He so kien co ciia dat da phu thude vao rhanh ph5n thach hoc, trang thai 
vat ly - mire do nut ne. phong hoa. do aim, do ben... Thuring xac dinh f kc theo cudng do 
chong nen: 


100 

Trj so f kc dupe xac dinh chinh xac hon theo cdng thirc cua L.I. Baron : 


(V-37) 
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(V-38) 



Khi xac dinh f kc cin chu y mire do nut ne, phong hoa cua dat da. Vt du he so kien cP cua 
da granit khong nut ne la 10, khi nut ne bi giam xuong 8, tham chf chi con 6. Dira vao do 
kien co, M.M. Protodiaconov chia dit da ra lain 10 ci'p khac nhau {bang V-9). 


Bang V-9. Bang phan loai dat da theo do kien co cua M.M. Protodiaconov 


ca'p 
dat da 

Muc dp kien co 

Loai da’t da 

He so 
kien co/ kc 

I 

Kien co nha't 

Quaczit, bazan chat sit va ran chac nhat. Cac loai da 
khac co dp kien co Ion nha't. 

20 

II 

Rat kien co 

Cac loai granit, poefia thach anh rat chac, da phien 
silit rat ran chSc, quaczit ft chic hem. 

Cat ket va da voi rin chic nhat. 

15 

III 

Kien co 

Cac loai da voi, cat ket rit rin chic. Cat ket thach 
anh, cuoi ket rin chic 

10 

III -a 

- 

Granit khong rin chic. Cac loai da voi, cat ket, da 
hoa, dolomit rin chic. 

8 

IV 

Tuong dpi kien co 

Cat ket thuong. 

6 

IV -a 

- 

Da phien cat. Cat ket phan phien. 

5 

V 

Kien co trung binh 

Da phien set rin chic. Cat ke't va da voi khong rin 
chac, cuoi ke't yeu. 

4 

V-a 

_ 

Ok loai da phien kern rin chic, mama chat sit. 

3 

VI 

Tuang doi mem 

Da phien, da voi mem, rnuoi mo, thach cao. Macno 
thuong. Cat ket bi pha huy, soi dam duoc dinh ket, 
dat lin da. 

2 

VI -a 


Da't lin dam. Da phien bi pha huy, soi va dam tan 
tich, set hoa cung. 

1,5 

VII 

M6m 

Set chat. Dat set cling chic. 

1 

VII-a 

- 

Set lin cat nhe, soi. 

0,8 

VIII 

Bo rori 

Dit trPng. Bun than cthig. Set pha nhe, cat am. 

0,6 

IX 

RPi rac 

Cat, dit phu, soi nho, dat dip. 

0,5 

X 

Toi chay 

Da't chay, dat lay 

0,3 


He so kien co la dai lupng dung de xac dinh tfnh chat nut vd khi n6 min, dao him, ap lire 
tac dung len vi chong, len vo duong ham, kha nang phai xiy vom gia co, dieu kien thi 
edng... Vi du nhu duong ham co duong kmh D < 6 m dao trong da co f kc >6 thi khong phai 
gia c 6 vom ; nhumg do f kc Ion, viec dao ham se kho khan. Khi tri so f kc nho, dat da da mat 
on dinh nen can phai chong do khi dao duemg ham va can xay lap vo bao vd. 


Do cieng R cua dat da la kha nang chong lai tac dong co hoc cua cac vat dung cung len 
da't da. No phu thuoc dp cung cua cac khoang vat tao dat da, cuitng dp lien ke't kien triic va 
trang thai vat ly cua dat da. 
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Ngudi ta chia do cung ra lam do ci'rng dong R d va do cung tinh R t . Viec xac dinh do 
cung dong hay tTnh tuy tinh hinh lam viec there te ciia lire tir tir hay va dap. 

Doi vdi dat da co tinh deo cao (dat da set), dp cung tinh co the’ xac djnh theo phuemg 
phap nen bi thep cua Brinnel : 

R. = - (V-39) 

‘ d 

Trong do P la lire nen ( kG) de vien bi thep chuan tao nen mot vet lorn chom cau co 
dudng kinh d (mm) tren mat khoi dat da. 

Doi vdi dat da gion thi do cung tinh dupe xac dinh theo hien tupng nurt gion cua vet lorn 
tren mat da dudi tac dung cua tai trong len mui dot tieu chuan. 

Do cung dong R d thudng xac dinh theo phuong phap Sor : tir mot do cao xac dinh tha 
cho roi xuong mat dat da mot mui chuy co gan hat kim cucmg hinh cSu ; chi tieu do cung 
dong la do cao nay len cua chuy. 

Chi tieu dp cung la thong so tinh toan can thiet khi khoan pha da, dao ho mong, xay 
dung cong trinh ngarn. 

Do deo quanh S la ti so' cua cudng do chong nen vdi cudng do chong trupt cua da't da, 
dac trung cho sue chong do cua da't da doi vdi cac luc chia xe no. Tuy nhien, trong thuc td 
thudng dung dp deo quanh tuong doi, so sanh vdi dp deo quanh cua da vdi. 

Dp deo quanh la mot thong so ky thuat can cho viec tinh toan va chon lua thiet bi 
khoan dao. 


Do mdi nwn M cua da't da dac trung cho kha nang chong lai su co sat cua cac dung cu 
len no Dung vong trdn quay tieu chuSn tre)n do co do cat thach anh (d dang hat hoac bot) 
lam vpt lieu mai de xac dinh dp mai mon ciia da. Sau mot so vong quay xac dinh (dupe 
IOOO /77 dudng di vdi toe dp 30 -e- 35m!phut), mSu dupe dem c^n va do. Can cd vao khPi 

lupng mat di va the tfch thay doi, xac dinh dupe dp mai mon. Dp mai mon dupe tinh theo 
dp giam khoi lupng va the tfch tren don vi bS mat xay ra sir co xat. Tren tuyen dudng cd 
lupng xe chay nhieu, dp mai mon ciia da't da lat mat dudng khong dupe ldn hon Q,4glcm ; 
con dudng xe chay it, khdng ldn hon 2 g/cm 2 . Dat da cd dp mai mon ldn hon 2g/rm 2 la loai 
cd chat lupng kern. 

Do no min q hay kha nang no min, dac trung cho kha nang ciia da't da chd'ng lai ap luc 
nP, thirdng dupe danh gia bang lupng thuoc n<> tieu hao q (kg/ni ) khi pha vd mot met khPi 
da't da ra khoi khPi da gPc (hang V-10). 


Dp no min phu thuoc rat nhieu yeu to nhu thanh phan, ket cau, trang thai vat ly, dp bPn, 
’6 kiern co ciia da't da cung nhu dieu kien no (loai thuoc no, lupng thuoc no...). 


Hien nay, nhieu co quan chuyen mon da thiet lap dupe cac bang phan loai da't da theo dp 
no min. Can cu vao dp no min ta co the so bp chon lua phuong phap no, tinh toan lupng 
thuoc no, hinh dang phdu no... 
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Bang V-10. Do no min cua dait da 


Loai dat da 

q (ki>tn/) 

Loai dat da 

q (kglrn) 

Cat 

1.80 - s - 2.0 

Da phien, cat ket chat gin ket 
la set, da voi mem. 

1,35 4 1,65 

Cat chat rim udt 

1,40 - 1.50 



Dat set chac 

1.20 4- 1,50 



Da phan 

0,90 - 5 - 1,10 

Cat ket chat gan ket la canxit, 

1,50 4 1,95 



da voi cirng, dolomit 


Thach cao 

1,20 , 1,50 



Da voi vo so hen 

1 , 80 - 2,10 

Gianit 

1,80 4 2,25 

Cuoi ket 

1,35 -=■ 1,65 



Bazan 

2,10 a- 2,70 

Pocfirit 

2,40 4 2,55 


Vay dat da la gi ? 


Qua 5 clurcmg dai nghien cult v6 dat da ta thay rang : Dat ila la nhung the’ dia chat cau 
tao nen vo qua dat, trong no g6m nhung hat to nho cirng m6m khac nhau, co gin ket hoac 
khong gan ket vdi nhau, gitra chung co nhung 16 rdng va khe rurt trong do chda day khi va 
nude, duuc sinh thanh va bien doi trong mot lich sir lau dai va phurc tap. Nhin chung, dat da 
co thanh phan va tmh chat khong d6ng nhat, khong dang hirdng theo khong gian, luon bien 
doi theo thdi gian tuy lliuoc vao dieu kien sinh thanh va ton tai cua no. 
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CHUONG VI 

NUCfC Dl/Ol DAT 


Nirdrc dudi dat la nude ton tai trong cac 16 r6ng va khe nut cua dat da dudi mat dat, d<§ 
dang di chuydn dudi tac dung cua trong luc. Trong dia chat cong trinh, nude dudi dat la 
mot trong ba loai doi tupng nghien cuu quan trong nh&m : 

1. Tfnh toan de khi khai thac nude dudi dat, nhu mot khoang san eo ich, cho cac nhu eSu 
sinh hoat; phuc vu cong, nong nghiep cua con ngudi. 

2. Tfnh toan chon lira cac bien phap dd thao kho ho mong cac cong trinh dat thap hon 
muc nude dudi dat. 

3. Tfnh luqng nude tham mat cua cac cong trinh giu, dSn nude (ho chua nude, kenh 
din...) va ttm giai phap khac phuc. 

De viec thiet lap cac so do tfnh toan tham nham giai quyet cac bai toan dat ra a tr6n la 
noi dung cua chuong sau thi trong chuong nay chung ta phai nghien cuu cac van d6 
chung v6 : 

- Cac tang chda nude dudi dat, su hinh thanh va dac tfnh cua no. 

- Chat luong, tru luong cua nude dudi dat. 

- Dong thai cua nude dudi dal . 

§1. CAC TANG CHTJA NUOC Dlftfl DAT 

Cac tang dat da eo do 16 rdng va do nut ne ldn, chua dfiy nude goi la t;tng chua nude 
dudi dat. Dae tfnh cua tang chufa nude phu thuoc rat ldn vao cac dieu k : en dia chat, dac biet 
la thanh phan, ngudn goc va dieu kien the n6m cua t6ng dat da. 

1.1. Nguon goc sinh thanh nude dudi dat 

Nude dudi dat eo thd dupe hinh thanh ngay khi thanh tao dat da, nhu nude trong cac 16 
rdng cua tang cuoi soi long song, tfing cat ven bie’n. Do la nude /iguon goc tram tick hay 
nude chon vui. 

Mot so loai nude khac lai dupe hinh thanh do hoi nude ngung tu trong cac khe rdng cua 
dat da, goi la nude nguon goc sa sink. Thong thudng thi hoi nude nay eo nguon goc khi 
quyen, nhung cung eo the’ eo ngudn gdc macma, nen nude so sinh hinh thanh chu yeu 6 ddi 
thong khi hay d vung lan can cac 16 macma. 

Pho bien va dl thay hon ca la nude nguon goc tham khi mua, khi tudi 

Tuy nhien, ngudn goc cua nude dudi dat chua phan anh dupe dac tfnh cua tang chua 
nude, dilu eo y nghTa hon la lich su ton tai cua no. Trong qua trinh ton tai, nude dudi dat bi 
thay doi vd thanh phan va cac dac tfnh v6 dong thai, qua trinh do cung chinh la su hinh 
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thanh nude diro'i dat. Moi loai nude dudi dat co mot nguon goc sinh thanh, mot lich sir ton 
tai rieng biet, no phan anh qua thanh phi an va drill chat cua nude. 

Do thanh phan thach hoc va cau trie dia chat ma co tang dat da tham nude tot - hinh 
thanh tang chua nude, lai co tang dat da tham nude yeu - hinh thanh tang each nude. Tren 
thuc te, viec phan chia tang each nude va tang tham nude chi la tuofng doi. Nhieu ngudi quy 
ude rang : mot tang goi la each nude cho mot tang tham nude khi do dSn cua no nho hon do 
dhn cua tang kia tren 20 Idn : 

k m in m >20k y rn, (VI-1) 

Trong do : k m , m m - he so tham va bd day liing tham manh : k y , m y - he so thdm va bd 
day tang tham yeu. 

Tang chua nude co mai va tudng la hai tang 
each nirdc tht tdn tai va van dong nhu nude 
trong ong ap luc, goi la tang nude up life. 

Nguoc jai, tang chua nude co mai la mot mat 
thoang tu do thi goi la tang nude khong dp 
0 hinh VI -I). 0 cac tang chua nude khong ap. 
khi ditt da co Id rdng be thi phia tren mai tang 
tham hinh thanh ddi mao dan di len ; chidu cao 
va dac tfnh cua ddi mao dan phu thuoc vao tfnh Hinh VI-1. So do mot tang chUa nude 
tham nirdc cua dat da (ta da xet tdi d chuong theo mat cat dung doe theo dudng ddng 
IV) va thanh ph^n, tfnh chat cua nude. Sired / Day each nude (tudng); 2. Mat thoang 
mat cua ddi mao ddn lam phuc tap them dieu ( nu ‘'h h/- H, vd h 2 , ll 2 - Chieu day 

kien dia chat thuy van cua ddng tham. V(l “t 1 hu dong tham tai tiet dien 1 vd 2. 

Tu mat dat den mai cua tang 
chua nude la do sau chon vui cua 
tang. Ddi vdi cac tang nude ap 
lire thi do sau chon vui thudng rat 
Idn (hinh VI-2), con ddi vdi nude 
khong ap thi rat nho, tham chi' co 
the bang khong. 

Ap luc cua tang nude co ap 
thudng rat ldn, co the hinh thanh 
cac gieng phun manh (hinh Vl-2)\ 
mat ap lire thudng khdng phdng 
ma cong va thay doi theo thdi 
gian. 

Chidu day tang chira nude la 
khoang each tu mai den tudng. 
Ddi vdi tang nude ap luc, chieu 




Hinh VI-2. So do tang dp life vd sif hinh thanh gieng plmn 
I . Mien cung cap ; 2. Mien phan hd : 

3. Gieng phun ; 4. Tang each nude ; 5. Tang chi'fa nude. 
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day do la nhung tri sd khong doi theo thofi gian. Doi vdi tang nude khong ap, chilu day 
tang nude thay doi theo sir dao dong cua mai (h tren hinh VI-1). O vung co anh huonig do 
dao dong mire nude, toe dd dao dong cua mai tang chua nuac khong chi phu thuoc vao cac 
yeu to thuy lire cua dong tham ma con phu thuoc vao kha nang tham va thoat nuac cua 
ting. Chi tieu dac trung cho kha nang thoat nude cua dat da la do thoat nude p : 


p = ^ (VI-2) 

Trong do : V nr - the tfch nude co the thoat ra tu do dudi tac dung trong luc trong thd tich 
dat da bao hoa nude la V. 

Do thoat nude p cua mot sd dat da co the thay doi trong pham vi hep : 

- Cuoi soi sach p = 0,35 4 0,30 

- Dat cat p = 0,15 4- 0,10 

- Dat set pha p = 0,10 4 0,01 

- Dat set p » 0, nghTa la thuc te rat kho thoat nude. 


Nhu v|y la d dat hat tho, kich thude 16 rdng ldn, thi do thoat nude xa'p xi do rdng n cua 
da't da. Con a dS't da co 16 rdng be thi do thoat nude xa'p xi blng 0. Do thoat nude p la chi 

tieu cln thiet de xac dinh tru luong tang chua nude trong khai thac nude cung nhu thao kho 
ho mong cong trinh. 

Dd the hien dac trung thuy luc cua tang chua nude, ngudi ta dung ban do mat ap lie doi 
vdi nude ap lire va ban dd mat nude doi vdi nude ngam (khong ap). Cach thuc thanh lip cac 
loai ban do trdn day cung tuang tu nhu thanh lap cac loai ban do dong mure dia hinh. Do la 
ban do cac dudng cung do cao cua muc ap luc hay muc nude dudi dat, bi6u thi bln^ mau 
xanh dam hay xanh la (hinh VI-3). Cac diem do thudng tien hanh thong qua cac ve: Id tu 
nhien (mach nude) hay cac ho khoan tdi mai cua tang. 

Ap luc va muc nude do d cac thdi di^m khac nhau se khac nhau, bdi vay viec thaih lap 
cac ban do nay kho khan va phurc tap. 

Tir ban dd cac dudng cung muc ap lire hay muc nude ngam, co the xac djnh dure luii 
tuyen va gradien ap lire tham trung binh. 

Neu ta tien hanh theo doi sir di chuyen cua nude dudi dat thong qua cac chat chi thi 
(danh dau nude) tha xuong ho khoan nhu chi thi muoi, chi thi phong xa, ta se xac dinh 
duac toe do chuye’n dong thuc te u cua nude tham nhu sau (hinh VI-4) : 


u = 


}\-2 

t 2 -t, 


iVI-3) 


thi 


Trong do : t, - thdi die’m tha chat chi thi d ho khoan 1 ; t 2 - thdi dieYn xuat hien clat chi 
d ho khoan 2 - khoang each giua hai ho khoan nlm tren mot luu tuyen. 
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1.2. Cac loai tang chua nude phan chia theo dieu kien phan bo 

Dua theo di6u kien phan bo, cac tang chua nude duqc chia ra 5 loai la : tSng nude tho 
nhudng, tang nude trdn, tang nude ngam, tang nude ap lire va tang nude khe nut. Mdi loai 
tang chua nude tr6n do di6u kien the nam va cac tinh chat tham cua dat da khac nhau ma co 
nhung dac tinh v6 thuy lire va dong thai. . khong giong nhau. 

1. Tang nude tho nhudng duqc hinh thanh trong tang tho nhudng ; nude ton tai dudi 
dang mao dan treo, mao dan goc Id rdng. Thudng tang nude tho nhudng chi ton tai khi mua 
hay mua mua. Trong nude tho nhudng co nhiSu tap chat huu co va cac quan the vi sinh vat. 
Tinh chat cua nude co lien quan cha che vdi thanh phan va tinh chat tho nhudng, thudng bi 
nhidm ban va co tinh chat an mdn manh, dac biet la an mon kim loai va be tong. 

Dong thai nude thd nhudng rat khong on dinh, phu thuoc chat che vao di4u kien khi 
tuqng : chung thudng dao dong theo nhiet do trong ngay, con luu luqng va tr£r luqng thi 
thay doi theo luqng mua. Hinh thuc chuyen van la truyen mang mong va truyen mao din, 
vi vay con goi la ngam. Ngudn bd sung chu yeu la mua, mao dan di len va ngung tu hoi am 
trong khe rdng cua da't da. 


Hinh VI-3. Ban do ccic dudng rung 
muc nude ngdm 
1. Dudng cling mUe nude ; 

2. Dudng ciing do cao din hinh , 

.?. Vling sinh lay 

383,38 

10- : hd khoan 

381,60 

f , , cao trinh mieng hd khoan 'i 

so hd-—-— 

v cao trinh mire nude ngam , 


383.00 


, 387 10 


„ 385 96 


,383.65 



. 380.00 
3 380.00 


.... ^/1 

T - . ^_ r38i 60 _&■ 

381 S8 ■ j^t£^^,38U)0 - A2 

'T*:j|f22 384.00 




, 383.38 

381.50 


, 385 20 
3 383 00 




„385 „ 384 90-fTf -19 385 42 



„ 385.00 L , 

12 , 386.00 ir-iV,-,, 385 65 -- . 385 24 24 386.80 

22 38549 385.60 385.52^ 


385 .# 
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38642 

384.40 


25 


387.60 

385.22 


• - - ^ ^ 2 




Nude tho nhudng khong co gia tri khai thac su dung nhung co anh hudng Idn den tinh 
chat vdt ly co hoc ciia dat da va co tac dung didu hoa do am cua dat. 

2. Tang nude tren la tang chira nude khong ap lire thd nhat, khong ke’ tang nude tho 
liudng, phia tren no khong co tang each nude. Tang nude tren chi phan bd cue bo trong 
ddi thong khi; day each nude thudng hep, la cac thau kinh set. Chidu day tang chi tir mot 
den vai ba met, rat it khi ldn hon, con bd rong cua tang cung rat hep, chi td vai met den vai 
chuc met. 
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Hinh VI-4. So do xac dinh toe do clwyen dong ciia node dudi dot theo mat cat doc 
In'll tuyen (hinh trdi) ; hieu do theo dot chat chi (hi d ho khoan (hinh phdi) 

Nguon cung cap la nude mira, nude mat ngam xuong hoac nude ngam dang cao. Thanh 
phrin va ti'nh chat cua nirdc t^ng tren thuong kem on dinh, thay doi theo dieu kien khf tugng 
thuy van. Nurdc tting tren phong phti nhat va co do khoang hoa nho nhat ve miia mira. Mua 
kho, nirdc tang tren thu hep dien phan bo, nhithi truong hap co the hi bien mat. 

Nirdc tang tren d£ nhi£m btin, tru* luang lai nho nen khong co gia tri khai thac sir dung. 
Trong x&y dung mong va cong trinh ngam nude tang tren thubng gay ngap ting ho' dao, gay 
ra hien tugng xoi ngam, dat chay. Trong khao sat dia chat thuy van, nude tang tren gay 
phuc tap cho viec phSn tich tai lieu quan trie muc nude (hinh VI-5). 

C) cac vung phan bo nude nhu ven bien, hai dao, nude tang tren thudng hinh thanh cac 
bon nude nhat dudi dang thau kinh khong deu (hinh VI-6). Viec thanh lap phuang trinh can 
bang dong hoc giua nude nhat va nude man (xem §2 chuong VII) cho phep ta xac dinh 
dugc ranh gidi giua thau kinh nude nhat (co dung trong thap y n ) va nude man (co dung 
trong cao y m ) de tir do tfnh toan tru luang nude nhat co trong bon. 



Hinh VI-5. So do king nude tren (I); thing mfdc Hinh VI-6. So do mat cat mot bur, nuoc 

ngam (2) ; va king nude giua tang ha thap (3) nhat d vhng phan ho nude man 
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TrU luang nude bon khong Ion, dac biet la khi dat da cb cau tao phan tang, phin lop 
ngang. Nude bon thudng bi nhidm man den mot mire do nao do, nhat la ve mua kho. Nhung 
do t6n tai a nai hiem nude nhat, nuac b6n co gia tri su dung rat cao ; a nhieu vung, nuac 
bon la nguon nuac chu yeu cho sinh boat va san xuh't. Viec khai thac nuac b6n khong hap 
ly co thd din tdi su huy hoai ca b6n va nhin chung kho hinh thanh trd lai duoc. 

3. Tang nude ngdm la tang nuac khong ap thu nhat ke tir mat dat, cung giong nhu nuac 
ting tren, phia tren no khong co tang each nude (neu co chi la ting each nude cue bo), 
nhung khac la dien phan bo' rong Idn, phia dudi no thong thudng la cac tang khong tham 
lien tuc, ngan each nude ngam vdi nude giua tang. 

Nude ngam co mien cung cap va phan bo triing nhau (hinh VI-5). Nguon cung cap chu 
yeu la nude mua, nude mat ngam xuong hoac nude ap lire tu dudi sau di len. 

Chieu day tang nude ngam thudng nho, thay doi tir vai met den tren dudi chuc met, 
nhung dien phan bo lai rat Ion, tir vai tram met den vai ngan met. C) mien nui, dia hinh phan 
cat nhieu, do sau chon vui cua nude ngam rat ldn, co khi tdi 50 + 70 met hoac hon. 6 ddng 
bang nude ngam d gan sat mat dit, nhieu vung co do sau chon vui khong qua mot met, nhu 
d dong bang song Hong va song Ciru Long. 

Tren mat ting nude ngim thudng hinh thanh ddi mao din di len va cac vung nude ap lure 
cue bo. Nhin chung be mat tir do ciia nude ngam luon theo bi mat dia hinh. 

Dong thai nude ngim thudng khong on dinh, nhat la cac ting nude ngim d gin mat dat 
hoac co lien he true tiep vdi song (hinh VI-7). 

Do uu diem la d nong, do khoang hna nho... nude ngam la mot ngudn nude tudi dang 
chu y. Trong xay dung, ting nude ngam tlurdng d vao do sau dat mong cong trinh, nen no 
thudng gay trd ngai cho.thi cong va bao ve mong cong trinh. C) vung sudn doe, mai kenh... 
nude ngam dao dong gay xoi ngim va sat 
Id mai doe. 0 vung tudi, nude ngam ding 
cao se giy ra liy loi va muoi hoa dat 
trong. Bdi vay, trong quy hoach xiy dung 
va tudi nude, can chu y tdi do siu chon 
vui va su thay doi dong thai cua ting 
nude ngim do xay dung cong trinh va do 
tudi. Thi cong mong nen tranh thu thdi 
gian mire nude ngam thap nhat. 

4. Tang nude dp luc (con goi la nude 
giua tang - actezi) hinh thanh trong tang 
tham nude kep giua hai ting each nude 
(hinh VI-2 va hinh VI-8). 

Ap lire nude giua ting phu thuoc chu 
yeu vao cau tao dia chat vi dia hinh. Cac 




Hinh VI-7. Sa do quan he giua 
nude ngdm va nude song 
i/) Nude song cung cap cho nude ngdm; 
h) Nude ngam cung cap cho nude song 
1,2,3... cao trinh mUc nude ngdm. 
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ting nude ap lire d sau, d thung lung nui, 
cac nep vong thuong co ap lire Ion, de 
hinh thanh cac mach nude di len, cac 
gieng phun. 

Khi cac tang nude ap lire bi chia cat 
bdi song suoi va cac cong trinh khai dao 
co the hinh thanh nude giua tang ha thap 
(hinh VI-5). Nude giua tang ha thap it 
gap trong tu nhien, nhung lai tuang doi 
phd bien d vung xay dung cac cong trinh 
ngam, cong trinh thuy lai, giao thong. Hinh VI-8. So do tang ap lue hinh thanh 

s trong cdu tao dan nghieng 

Mien cung cap nude giua tang thuang 

hep va each xa midn phan bo, nen dong T Tung ehua nude , 2, 3. Tang each nude , 

thai cua nude giufa tang tuang doi 6n 4. Vung rung edp ; 5. Mue nude dp lue ; 

dinh han so vdi nude ngam ; thucmg co d. Ho khoan ; 7. Chieu eao dp lue nude a ho 

dong thai nam hay nhieu nam. Nude khoan ; m- Be day tang ehua nude ; H n - eao 

giua tang kho bi nhidm b^n do co tang trinh mue nude dp lue tai vung eung edp; 

each nude che phu phia tren, vi vay co H r Cao trinh mue nude dp lue tai ho khoan. 

chat luong nude tucmg doi tot. Trong 

nhung didu kien dia chit dac biet, nude giua trtng co nhiet do cao, thanh phan khoang hoa 
nhat dinh, co khi do la cac loai nude khoang ehua benh nhu d vung Kenh Ga, VTnh Hao... 

Ting nude ap lue Ha Noi d ddng bang Bac Bo, tang “Mot tram” d dong bang Nam Bo co 
gia tri cung cap nude rat cao. 

Nude ap lire co the gay ra hien tuong buc day ho mong khi thi cong, tao ap lire nuerc d 
day mong, ap lue len vo ao cac cong trinh ngam. 

Khi thi cong, difiu kien de cho day ho' mong khong bi buc la trong luong cua tang each 
nude d day ho mong phai bang hoac ldn han ap lue day nguac cua nude ap lue (hinh VI-9), 
tuc la : 



y d m > y n (h + m) (VI-4) 

Trong do : y d - dung trong cua da't d 
tSng khong tham ; m - b6 day tang khong 
tham d day hd mong ; y n - dung trong cua 
nude ; h - do cao mue nude ap lue tren day 
hd mong. 

Khi lay y n = 1, y d = 2 ta se co : 

m > h (VI-5) 

Nhu vay, day hd md.ng khong bi pha 
hoai ndu b6 day tSng each nude d day hd 
bang hoac ldn hem tri so ap lue nude tren 
day hd mong. 


Mac 

nadc ngam 


Mac naac 
ap lac 



Hinh VI-9. Day hd mong ddt gdn 
mcii eua tang nude dp life. 

I. Cat ; 2. Ddt set 
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5. Tang nude khe nut la tang dura nude hinh thanh trong da cung nut ne hoac co do hang 
hot ldn nlnr da vdi karst hoa, da chiu phong hoa vat ly manh, da bi cac tac dung kien tao 
(dm gay hoac non nep vong...). 

Nude khe nut co thd co ap lire hoac khong ap lire. Do dieu kien khe hd ldn ma nude van 
dong nhanh, thudng d dang tham roi va mang dac tinh cua dong chay hern la dong tham, 
cung vi vay ma phai tach ra mot loai rieng. 

Ngiion cung cap cua nude khe nut co the la nude mua, nude mat hoac cac tang chua 
nude d tren mat (tang phii) va o' dudi sau. Dong thai cua nude khe nut bien dong rat ldn, 
bien do dao dong mire nude co the: dat tdi vai met, tham chi tren chuc met trong mot ngay. 
Van toe nude dat 5 1 mis ; nhieu dong tham loi theo ca bun cat va cay co muc. 

Trong xay dung, nude khe mil khong chi gay trd ngai cho thi cong mong, cho thi cong 
cac cong trinh ngiim ma khi no phat trien manh me se gay nen hien tuong mat nude nghiem 
trong cua ho chua, kenh dfui va song dao. Mot dac tinh quan trong nua cua tang nude khe 
nut la nude de bi nhiem ban va phan bo khong ddng deu. Khi khai thac nude khe nut can 
phan tich ky quy luat phan bo khe nirt, cau tao dia chat : cong trinh khai thac nude chi cho 
hieu suat cao khi no ciit qua duqc cac he thong khe nut chii yen cua tang. Dung nude khe 
nut cho chan nuoi va sinh hoat can chii y tdi dieu kien phong ho ve sinh cho ngudn. 

§2. CHAT LUONG VA TRU LI ONG CUA NL’tiC DtfOl DAT 

Chat va luqng la hai chi tieu kinh tc ky thuat quan trong de khai thiic va su dung nude 
dudi dat. Mat khac no cung la nhung thong so de’ tinh toan an mon, ha thap mire nude dudi 
dat... khi xay dung cac cong trinh 

2.1. Chat luqng cua nude dudi dat 

1. Thanh phan hod hoc cua nude dudi dat 

Khac vdi nude mat, do tiep xiic true tiep vdi dat da, nude dudi dat la mot dung dich hoa 
hoc rSt phuc tap. No chua hiiu het cac nguyen to co trong vo qua dat. Tuy nhien, cac 
nguyen to va ion ddng vai tro chii yen thi khong nhieu, chi khoang 10 loai la : CP, HCO^, 

SO; , CO; . Ca 2+ , Mg 2+ , Na + , K + , NH] . H + . 

Ion CP thudng niim dudi dang hop chat NaCl do cac muoi bi hoa tan hay do nude man 
bi chon vui trong da tr^m tich bien di len, pha tron vao. Su co mat cua CP trong nude lam 
nude co vi chat (man). Nude diing cho sinh hoat thi ham luqng CP khong duqc qua 50 mgll. 

Ion HCO; chii yeu gap trong nude nhat, thudng la do hoa tan cac da cacbonat. No 
thudng can bang vdi ham luqng CO;~ va C0 2 tu do theo mot ty le nao day : 

2HCO; — C0f + C0 2 + H 2 0. 

Ham luqng C0 2 tu do co lien quan den ham luqng C0 2 xam thuc, co tac dung pha hoai 
da cacbonat va be tong cua cong trinh. 
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Ion SO 4 thudng o dang hop chat H 2 S0 4 hay CaS0 4 , sinh ra do hoa tan da sunfat. Nude 
chira nhieu S0 4 se co vi chat. Nude dung cho sinh hoat ham luong S0 4 khdng dupe nipt 
qua 100 mg/l. Nude chura nhidu SO 2 ' co tac dung an mon sunfat vdi ket ca'u be tong cua 
edng trinh. 

Cdc ion kim loqi kiem Na + , K + thi thudng di kem vdi Cl~. C) vung nude nfim g^n mat 
da't, vung dan cu ddng due, ham luong Na + , K + tang cao co thi la dau hieu nhidm bin cua 
nude dudi dat. 


Cdc ion kim loqi kiem tho rat pho bien la Ca 2+ , Mg 2+ . Khi nude khoang hoa thap thi chu 
yeu la Ca 2+ , khi nude khoang hoa cao chu yeu la Mg 2+ . Ngudn gdc cua no la do sir hoa tan 
cac da giau canxit va dolomit: 


CaC0 3 + C0 2 + H 2 0 ^ Ca 2+ + 2HC0 3 
MgC0 3 + C0 2 + H 2 0 ^ Mg 2+ + 2HCOi 


Ca 2+ va Mg 2+ trong nude lam cho nude co tmh edng, gay ra sur tfch dong can cacbonat 
trong n 6 i hoi, am nude. Tong luong Ca 2+ va Mg 2+ co trong nude goi la tdng dd cung Ph^n 
Ca 2+ va Mg 2+ bi kd't tua khi dun soi nude goi la dd cung tarn thdi. 

Ca 2 + (Mg 2+ ) + CO 2- = Ca(Mg)COj i 


Phhn Ca 2+ va Mg 2+ khdng bi ket tua khi dun soi goi la dd cung vmh vidn. Thee O.A. 
Alekin thi dua vao dd cung co thi chia nude dudi dat ra 5 loai : 

Nude rat mdm co dd cung < 1,5 mg duong luong 


Nude mlm 1,5 -r 3 

Nude hoi mlm 3-6 

Nude cung 6 -f 9 

Nude rat cung > 9 


trong do 1 mg duong luong (1 mgdl) tuong duong 20,04 mg/1 Ca 2+ hay 12,16 mg!I Mp" + . 


Nude dung trong sinh hoat cho phep tdi Img duong luong. 
Ion HC chu ylu la do nude va cac axit phan ly ra : 


H 2 0 = PT + OH 


Ion H + trong nude lam cho nude co tmh axit, ndng dd H + dupe bilu thi bang d 6 {H cua 
no (pH = - lg[H + ]). Can cur vao tri so' pH co thi chia nude dudi dat ra lam 5 loai : 


Nude co tmh axit manh: 

pH <5 

Nude co tfnh axit: 

pH = 5 - 5 - 7 

Nude trung tmh: 

pH = 7 

Nude co tfnh kilm: 

pH = 7 -r 9 

Nude co tfnh kilm manh: 

pH >9 
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Dai bo phan nirdc dudi dat c6 ' inh kiem yen va trung n'nh. Nude trong vung co cac 
khoang san kim loai, than thirdng co ti'nh ax it. 

Tong lirong muoi tan trong nirdc goi la tong do khoang hod M (tmh bang g/l) dirge xac 
dinh bang each chimg kho nude d 105 s- 110°C. Dua vao tong do khoang hoa M co the chia 
nirdc dirdi dat ra 4 loai : 


Nude nhat: M < 1 

Nude khoang hoa tha'p: M = 1 + 10 

Nude khoang hoa cao: M = 10 -f 50 

Nude muoi: M > 50 

Nude dung cho sinh hoat to't la loai nirdc nhat (M < 1 g/l) 

Thanh phan hoa hoc cua nude thudng dirge bieu thi bang cong thuc - cong thuc Karlov - 
viet dudi dang phan so : 

Cac anion co ham lirong > 10 %/ngdl 
xep theo thu tu giam dan 

87 87 Cac cation co ham lirong > 10 %mgdl 

xep theo thu tu giam dan 

Dpc ten nude theo thu tu tir trai qua phai, tu so den tnau so va bo qua cac ion co ham 
lugng < 20% nig.dl. 

Vi du ket qua phan tich cho : 


HCO" n (4 ls , 

_'T-_ITi T + 8 2C 

Ca S4 ^ Na 2 5 o 8.4 


do la loai nude bicacbonat canxi natri. 

Khi can phan loai chi tiet co the 
dung bang phan loai theo so thd tu 
tir 1 den 100 cua N.I. Tonxtikhin 
(hinh VI-10). Can cu vao tri so' 
phan tram mgdl cua cac nhom 
anion hay cation co dugc do ph^n 
tich hoa hgc ma xac dinh so hieu 
cua nude tren do thi. 

Vi" du ke't qua phan tich hoa 
hgc cho ta : Ca 2+ + Mg“ + chiem 
12% mgdl , SOf- chiem 23% 
mgdl. Dung dd thi ta xac dinh do 
la nude sunfat canxi manhe co 
so hidu 23. 


o 

y so 


I Na +K I 

r—- 1 

J00 90 80 70 60 50 40 30 20 10 0 mgd/% 

10j 9 I 8 [7 I 6 I 5 I 4 I 3 1 2 I 1 

so ——-—-—-10 

20 19 18 17 16 15 14 13 12 11 

SO -— -——-—---20 

30 29 28 27 26 25 24 23 22 21 

r 0-— —- - ----— 30 

40 39 38 37 36 35 34 33 32 31 

SO—-—-— ---40 ~ 

50 49 48 47 46 45 44 43 42 41 £ 

SO-------50 

60 59 58 57 56 5 5 54 53 5 2 51 

10 ------60 

70 69 6 8 67 6 6 6 5 64 6 3 6 2 61 

10—-----70 

80 79 78 77 76 75 74 73 72 71 

’0--80 

„ 90 89 88 87 86 85 84 83 82 81 

0---90 

100 99 98 97 96 95 94 93 92 91 

0 10 20 30 40 50 60 70 80 90 100 mgd/% 

I 2+2+ 1 

Ca + Mg 


Hinh VI-10. Do thi phan loai nude diiai dot 
lico thdnh phan hod hoc cua N.I. Tonxtikhin 
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2. Tilth chat vat ly cua nude dudi dat 

Nhung tinh chat \ai ly chu yeu cua nude dudi dat gom co : ty trong, nhiet do, do trong 
suot, mau s&c, mui m. imh dan dien, tmh phong xa... 

Ty trong cua nude phu thuoc vao lupng muoi hoa tan. Lupng muoi hoa tan Idn thi nude 
co ty trong cao. Nude khoang hoa thap thudng co ty trong bUng 1. 

Nhiet do cua nude dirdi dat bien doi trong mot pham vi rong ldn (tu dudi 0°C den tren 
100°C) do didu kien khi hau. didu kien dia chat va dd sau chon vui khac nhau. Nhiet do cua 
nude d gSn mat dat bien doi manh lidt, con tir ddi thudng on trd xuo'ng, nhiet do tang len 
mot each on dinh theo chidu sau. 

Do trong snot cua nude phu thuoc lupng khoang vat bi hoa tan, cac hop chat co hoc, 
chat huu co va chat keo co trong nude. Nude nguyen chat thi trong suo't. 

Man cua nude phu tluioc thanh ph^n hoa hoc va tap chat co trong nude. PhSn ldn nude 
khong mau. Nude cung cd iiiau xanh nhat, nude chua Fe va H 0 S co mau luc nhat, chua cay 
muc va chat huu co co mau vang nhat. 

Mui cd lien quan den boat dong cua vi khuan trong cac chat huu coco trong nude. Nude 
thudng khong co min. khi chua H 2 S cd mui trung thd'i. 

Vi ciia nude do cac loai muoi, cac chat khi, tap chdit cd trong nude quyet dinh. Khi nude 
cd chufa bicacbonat canxi va manhe hay axit cabonic thi nude cd vi ngot de chiu. Sunfat 
natri va manhe cd trong inrdc lam cho nude cd vi chat. Khi nude eh lira sat cd vi lp, tanh. Nude 
chufa nhidu muoi cung cd vi chat. 

Tinh clan dien cua nude dudi dat phu thuoc vao tong hrong muoi cd chua trong nude, 
tinh chat muoi va nhiet dd cua nude. Nude khoang hoa cao thudng cd tinh din dien manh. 

Tinh phong xa Cac loai nude dudi dat hau nhu deu cd tinh phong xa nhung muc dd 
phong xa cua chiing khac nhau. 

3. Danh gia chat luang nude dudi dat khi su dung 

Khi sir dung nude, ngoai viec danh gia ve tru lupng, didu kien khai thac... con c£n phai 
chu y den trnh chat cua nude. Tren co so dd ta dd ra cac bien phap cai tao tinh chat cua nude. 

+ Nude se gay tac dung an mon vdi be tong, da x&y... Cudng do an mon do ham lupng 
C0 2 xam thuc, SO^ cd trong nude quyet dinh. 

Tac dung an mon cua C0 2 x&m thuc do C0 2 hoa tan CaC0 3 : 

CaC0 3 + H 2 0 + C0 2 = Ca 2+ + 2 HC0 3 

Kha nang an mon cua C0 2 xam thuc ddi vdi betong trong nude mem nhanh hon trong 
nude curng. 

Nude cd chura sunfat tac dung vdi chat vdi cd trong be tong de tao thanh hop chat sunfat 
(chu yeu la thach cao), qua trinh bien ddi do lam the’ tfch cua no no ra, tao ap luc len vach 
cac Id rdng va pha hoai betdng. 
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Nude sunfat khong an mon khi barn lupng S0 4 nho lion 50 I. an mon yeu khi chua 
250 -f- 300 mg/l va an mon manh khi virpt qua 300 mgH. 

Khi tfnh toe do an mon, can xet den toe do mrde chay qua cong tnnli De dg phong nude 
an mon betong, khi xay dung phai dung loai ximang dae biet hoac phu lop son chong an 
mon ben ngoai . 

+ Can phai xet cac yeu to anh hirong den sir sinh trirong cua cay tiong nhu nhiet do, 
thanh phiin nude va tdng luang miidi co trong nude. 

Nhiet dp nude dirdi dat thudng thap, do do efin lam am nude trirdc khi dem tudi. Nude 

diroc trir vao cac be chuyen mon va dirpe sirdi am bang nhiet mat trdi. Qua tr'inh nay con co 

tac dung ket tua muoi sAt (do qua tr'inh oxi hoa). 

Thanh phan muoi can chu y la cac muoi cua natri, vi no la loai co hai nhat cho cay 
trong. Doi vdi dat trong dd tham nude, tri so gidi han Ion nhat cua muoi natri (tfnh bang 
i/ii>il) la Na 2 CO, : 1000 ; NaCl : 2000 ; Na 2 S0 4 : 5000. Ddi vdi nude co chua nhidu 

NaX’0 3 , ta cho thach cao vao de bien thanh Na 0 SO 4 co hai it hen. 

Hop chat cua axit nitoric va muoi cua axit fotforic rat can thiet cho cay trdng. 

Theo do khoang hoa, tdng lupng muoi hoa tan cua nude.diroc dung de' tudi khong qua 
1700 nig/l. Neu lupng muoi co tu 1700 den 5000 mgll phai tie’ll lianh phan tich thanh phan. 
Lupng muoi toi da cho phep co trong nude la 5000 mgH. 

Nirdc co hoa tan nhidu muoi muon biet chinh xac co thich hop cho tudi hay khong can 
phai xet tfnh chat cua tho nhuong, thanh phan muoi, tfnh chat cua cay trdng. Dat de tham 
va thoat nude cho phep dung nude cd do khoang hoa cao hen. 


+ Nude dung cho sinh hoat phai trong snot, khong mui, cd vi dd chiu. Lupng can kho 
khong qua 1000///g/7, do cung nho han Inigdl. Khong cd vi trung gay benh nhu ta, ly, 
thuemg han. 


Qua nghien cuu, ngudi ta thdy lupng vi trung gay benh nguy hiem rdt kho phat hidn, lai 
ty le vdi lupng vi khualn dd phat hien ma khong gay benh la true khuain dai trang coli. VI 
the, trong thuc te ngudi ta danh gia do nhidm ban cua nude dudi dat bAng lupng true khuan 
dai trang : 


Nude dung tot khi co: 
Nude dung dupe: 

Nude dang nghi ngd: 
Nude kha nghi khi cd: 
Nude khong tot: 

Nude khong dung dupe: 


< 'Icon!I 

2 + 3 con/I 

3 +5 con/l 
5 + 8 con/l 
8 + 20 con/l 
> 20 con/l 


2 . 2 . Trir lurpng cua nude dudi daf 

TrU lupng nude la chi tieu quan trong de thao kho va khai thac nude. Do nude la thd 
long, luon luon chuyen dong trong khe rong nen vice xac dinh tru luong cua nude khong 
hoan toan giong nhu xac dinh trCr lupng cac khoang san ran nhu than, kim loai... 
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Ngudi ta thudng chia ra trir luong thien nhien va trfr luong khai thac ; tru luong mien 
nhien lai dupe chia ra tru 1 lucfng tTnh va tru luong dong. 

1. TrCt hcang tTnh Q, la the tfch nude dudi dat nam trong tang chua nude co the: By ra 
dupe khi lam kho hoan toan tang nude : 

Qt = MV (YI-6) 

Trong do : g - do thoat nude cua dat da chira nude ; V - the tfch tang chira nude. 

2. Tru luong dong Q d la luu luong dong tham tu nhien qua mot tiet dien ngang cin no. 
TrO luong dong duqc xac dinh theo bidu thuc : 

Q d = kFJ = kHJB (VI-7) 

Trong do: k - he so tham cua dat da ; F - tiet dien dong tham ; F = HB (chieu cao x chieu 
rdng dong tham); J - gradien tham. 

3. Tru lurng khai thde Q k , cua ting chua nude la luong nude dudi dat co thd lay len duqc 
bang cac cong trinh thu nude phu hop vdi dieu kien kinh te, ky thuat hien nay ma khong 
lam thay doi dang ke trang thai can bang cua tang chira nude. 

Nhu vay, tru luong khai thac cua t£ng chda nude khong chi phu thuoc vao kich thucc va 
dd 16 rdng cua tfing chura nude, ma con phu thude vao didu kien the nam va ngudn cap nude 
b6 sung. 

Trong thuc tidn hien nay thudng phan cap tru luong nude dudi dat theo cap chung cua 
khoang san co ich, gom 4 cap: A, B, C, va C 2 . 

Cap C 2 la cap co do chinh xac nho nhat, sai so tdi vai chuc phan tram. Phuong phap xac 
dinh tru luong cap C 2 ra't don gian, thudng dung phuong phap tuong tu, phuong phap do ve 
hay tham do rat so bo. 

Cap C, duqc xac dinh theo tai lieu do ve tong hop, co ket hop vdi khoan dao cac hd don. 

Cap B duqc xac dinh theo tai lieu tham dd so bo, co ket hop vdi khoan dao, hut nude thf 
nghiem. Ty le do ve la 1/10.000 hoac ldn hon. Cac tai lieu quan trSc l^u dai da tidn hanh it 
nhat la 1 nam. 

Cap A duqc xac djnh chi tiet nhat theo cac sd lieu khai thac thur lau dai va quan trac 
nhidu nam. Cac didu kien dia chat da duqc ly giai day du va co xet cac didu kien kinh te, ky 
thuat bao dam khai thac nude lau dai cho cac muc dich khac nhau. 

§3. DONG THAI CUA NUOC Dl/Ol DAT 

Nude dudi dat khong ngimg duqc bd sung hoac tieu hao dudi tac dung cua nhieu nhan 
td. Dieu dd lam cho nude dudi dat luon bi bien doi theo thdi gian vd cac dac tfnh cua no 
nhu muc nude, luong nude, tfnh chat vat ly, thanh phdn hoa hoc... su bien doi dd (thudng 
theo mdt quy luat nhat dinh) goi la ddng thai nude dudi dat. 

Vide tim hieu dong thai cua nude dudi dat trong vung trude khi xay dung la co sd cho 
viec thiet ke, thi cong cong trinh duqc hop ly nhu vide chon cao trinh bd' trf cac cong trinh 
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tren mat va cac cong trinh ng&m, chon thai gian thi cong... nham tranh hien tuong ngap 
c6ng tr'inh, ho mong, giam ap lire nguoc d day mong, bao ve cac ket c&u trong ddi muc 
nude dao dong khoi bi huy hoai... 


3.1. Nhirng nhan to anh hudng den dong thai cua nude dirdi dat 


Anh hudng ddn dong thai cua nude dudi dat bao gom cac nhan to thien nhien (dieu kien 
khi tuong, thuy van, tho nhudng...) va nhan to nhan tao (khai thac su dung nude dudi dat, 
xay dimg hd chda...) 

Cac nhan to' nay luon luon bien doi theo thai gian va khong gian. 

Dudi day ta chi xet hai nhan to chu yeu. tac dong den dong thai cua nude dudi da't la 
nhan to khi tuong va nhan to thuy van. 


1. Nhan to khi tuong 

Luang mua va cudng do mua 
cung nhu cudng do boc hoi anh 
hudng rat ldn den vi tri cua muc 
nude dudi dat. Do do ngudi ta chia 
ra dao dong muc nude theo mua va 
theo narn. 

Mua lam tang luemg nude dudi 
da't va dang cao muc nude (hinh 
VI-11). Tlidi gian dang len cang 
cham sau khi mua neu nude dudi 
da't nam cang sau, dat da d trong 
ddi thong khi tha'm nude cang kern. 



Hinh VI-11. Duong cong hien doi cua 
wife m(dc ngam do anh hudng cua mUa 


Su boc hoi lam cho tru luong nude dudi dat giam di, muc nude ha thap. Cudng do bde 
hoi ngoai chiu anh hudng cua khi hau (nhiet do khong khf, gio> con phu thuoc dd sdu chon 
vui cua nude dudi da't, tinh mao dSn cua da't da. Do sau chon vui cang nho, chieu cao mao 
din cua da't da cang ldn thi cudng do bd'c hoi cang ldn. 


2. Nhan to thuy van 

Su dang cao muc nude tren mat (do lu, do xay dung cong trinh dang nude) hay ha thap 
(mua kiet, do sir dung nude) lam cho muc nude dudi dat co quan he thuy luc vdi no chiu su 
bidn ddi tuong irng. Kha nang dao dong ldn cua muc nude chi xay ra d vung ven bd (pham 
vi vai ba chuc met). Trudng hop nude tren mat dang len rat cao trong thdi gian dai thi pham 
d anh hudng mdi rdng. Cang xa cac dong nude mat, bien do bien doi cua muc nude dudi 
tat cang giam va thdi gian dat do cao ldn n.hat cung dan dan cham lai. 

Sir tac dong cua cac nhan to' tren se thay doi tuy theo didu kien dia hinh, cd'u true dia 
chat cua khu vuc. 


137 



3.2. Cac loai dong thai 

Dira vao nhan to chu yen tac dong den dong thai cua nude dudi dat a mot vung, G.N. 
Kamenxki chia ra lam 4 loai dong thai. 

Dong thai vung phan thuy : Loai nay dac trung cho vung o' xa song va cac vung nude tren 
mat khac. Nude dudi dat duoc coi nhir khong co lien quan thuy lire vdi nude tren mat. Dong 
thai cua no duoc hinh thanh do nura, do boc hoi va do dong tham dudi dat. 

Dong thai vung ven ho: Dae trung cho vung \en song va cac vung nude tren mat, giua 
nude tren mat va nude dudi dat co quan he thuy lire vdi nhau. Dong that cua no tuan theo sir 
bien doi cua nude tren mat, cang xa song thi anh hudng do cang giam ditn. 

Dong thai vung tnfdc ni'ti hay vung karst : Loai nay dac trung cho vung non phong vat 
trude nui, them song hay viing karst. Dong thai hinh thanh do nura, do tiep thu nude tren 
mat. Sir tiep thu nay thudng khong ddu, dSn den mire mrdc dudi dat co bien do dao dong 
rat Idn. 

Dong thai vung hang gia\ La dong thai cua nude dudi dat phu thuoc vao che do tan 
bang, d Viet Nam khong co loai dong thai nay. 
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CHUONG VII 

LY THU YET THAM CUA NlfOiC DlTOl DAT 

Nude dudi dat chuyen dong khong ngung trong cac 16 rong, khe nut cua dat da. Tinh da 
dang, phuc tap cua moi trudng nay lam cho viec nghien cuu cac dong tham kho khan horn 
nhidu so vdi viec nghien cuu cac dong chay tren mat. Hien nay, de’ giai quyet cac bai toan 
tham cua nude dudi dat, ngudi ta \4n phai su dung cac khai niem, cac phuemg trinh cua 
thuy luc hoc sau khi da don gian hoa moi tnrdng tham va tinh chat cua dong tham. 

Nghien cuu tham co y nghTa rat ldn trong xay dung cac cong trinh thuy cong, cong tnnh 
ngam, tudi tieu cai tao dat, thao kho ho mong. trong khai thac nude dudi dat, lam cho dat 
va nude di6u hoa vdi nhau... 

Trong chuorng nay, trude tien chiing ta nghien curu dinh luat co ban cua sir tham, rdi tren 
co sd do tien hanh tfnh toan tham cho cac trudng hop dong tham phdng, 6n dinh va dong 
tham gan gieng khoan dung. Cac phuong trinh tham co ban tint duqc la co sd de co the tien 
hanh giai quyet cac bai toan tham cu the va phirc tap. Thu tir noi dung trinh bay trong 
chuong nay la : 

Co so dong luc hoc cua sir tham 

Tinh toan cho dong tham phdng on dinh. 

Tinh toan cho dong tham gan gieng khoan dung. 

§1. CO SO D0NG LUC HOC ClU SU THAM 

1.1. Quy luat dong chay trong ong 

Kha nang tham nude cua dat da khong chi 
phu thuoc vao kfch thude, hinh dang cua 16 
rong va khe nut ma con phu thuoc vao tinh 
ch&t nude tham va moi tuong tac giua mrdc va 
dat da. De* nghien cuu dong tham, ta hay mo 
hinh hoa moi trudng 16 rdng va khe nut thanh 
moi tri_rdng cac o'ng tru tron co dudng kinh 
khac nhau. Dong tham trong cac 16 rdng. khe 
nurt duac thay the bang dong cha) trong ong 
(hinh VII-J). 

Trong trudng hop dong chay tang, cliung 
a hay thanh lap bieu thurc lien he giua liru 
luong chay, van toe chay vdi giadien ap luc 
cua dong chay. 


Bieu do v, Bieu do t 



Hinh VII-1. Bieu do van toe tham 
va ling suat tiep cua mioc chay 
trong ong tru trdn 


139 



Luc tac dong trong mot ong tru tron co dudng ki'nh bang 2 r 0 tren doan dai / se diroc xac 
dinh bang the trong lire theo chidu dong tham : 

Acp = <pj - cp 2 - y^H (VII-1) 

Trong do : cpj va cp 2 - the trong lire tai mat cat 1 va 2 ; AH - do chenh cot nude giira hai 
mat cat 1 va 2 ; y - dung trong cua nude. 

Ung suat tiep x xuat hien trong qua trrnh chuyen dong duoc xac dinh theo dinh luat rna 
sat nhdt cua Niuton : 


x= -ri- 


dv r 


dr 


(VII-2) 


Trong do: x\ - he so' nhdt cua nude ; v r - van toe tham tai vi tri each tarn ong mot doan r. 
Luc can xuat hien tren vach ong dong la 9, duoc xac dinh iheo dien tich b6 mat ong va 


dng suat tiep x : 


9 ~2nrlx 


Bieu thuc (VII-1) co the viet lai khi: 


A 9 * 2 

A(p = — va 0 ) = ri r : 
co 


Acp = y A H = 


27tr/x 2/x 


7ir 


AH 


Thay- = J va x theo (VII-2) vao (VII-4) ta co : 


/ 


dv r 1 | 

x = -ri—- = —yrJ 
dr 2 


Tfch ph^n phuong trinh (VII-5) ta duoc : 


v r = rA r 2 +c 
4r| 


yJr 2 

Tai diem sat vach dng thi x = x 0 va v ro = 0 nen C = ——, vl vay 


4r| 


v r = ( r o ' r 2 ) 

4r| 


(VII-3) 


(VII-4) 


(VII-5) 


(VII-6) 


(VII-7) 


Bi6u dd van toe tham theo ban ki'nh dng r co dang parabon vdi van toe ldn nhat tai tarn 
dng (hinh VII-1) khi r = 0 : 


V = 
max 


rL 

4n 

Liru luong dong chay trong dng Q 0 se bang : 


(VII-8) 


149 



(VII-9) 


Qo= j27Trv r dr = ^ /J -r (J 4 

J 8n 

o 1 

Tir (VII-8) va (VII-9) ta tfnh dugc van toe trung binh dong chav trong ong : 

Qo yroJ _ V max 


V lb =■ 


nr: 


8ti 


(VII-10) 


Nhir vay, khi chay tang quan he giira liru lirgng, van toe chay vdi gradien ap lire nude la 
quan he dubng thang (quan he tuye'n tinh). 

Trong trucmg hop chay roi, quan he giCra van toe v va gradien ap luc J co dang : 

X v 2 
2r 0 2g 

Trong do : v - van toe trung binh cua dong chay ; X - he so thuy lire, phu thuoc vao d6 
nham cua thanh ong va chi so Ray-non ; g - gia toe trong trirong. 

Luc nay co quan he phi tuye'n giira van toe va gradien ap lire cua dong chay. 


J = 


(VII-11) 


1.2. Cac dinh luat tham co ban 


I. Dinh luat tham ducmg thdng (dinh luat Dacxi) 

Vao giira the ky XIX, nha thuy luc hoc nguoi Phap 
Dacxi (Darcy) da lam thi nghiem tha'm qua da't cat dimg 
trong 6'ng tru (hinh VlI-2). 

Nude tha'm tir voi 1 di qua da't vbi chi^u dai /, r6i qua 
voi 2 vao chau 3. Phia tren va dudi 6'ng tru co 2 6ng do 
ap 4 va 5. Muc nude a hai ong nay chdnh lech nhau 
chirng to trong qua trinh tham qua 16 rdng cua dat, nude 
da phai khac phuc sure can va mat di mot phan ap luc. 

Tir kd't qua nhidu l£n thi nghiem, Dacxi da rut ra ket 
luan rang lugng nude tham Q qua da't trong mot dern vi 
thdi gian ty le thuan vdi hieu muc nude trong ong do ap 
A h va dien tich tiet dien mau co, ty 16 nghich vdi chi6u 
dai cot dat /;theo ht so ty le k: 

Q = k~(D (Vn-12) 

Trong do : -j- - J-gradien ap luc hay do doe thuv 

luc; k - he so ty le dac trung cho tfnh tham nude cua da't 
da dugc ggi la he so' tha'm. 



Hinh VII-2. Dung cu tham 
cua Dacxi. 
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Phuong trinh nay bieu thi dinh luat tha'm Dacxi : Liru lugng tham ty le bac nhat voi 
gradien ap luc. 

Khi chia ca 2 ve cua phuong trinh (VII-12) cho dien tfch tie't dien tham o) ta cd : 

— = v = kJ (VII-13) 

co 


Nhir vay, vSn toe tham cung ty le bac nhat voi gradien ap lire. Trong qua trinh xac dinh 
van toe tha'm v, liru lugng Q dirge tmh cho toan bo mat cdt, bao g6m khong nhung dien tfch 
16 r6ng nuoc co the chay qua dirge ma con ca dien tfch cac hat dat, niroc khong the’ chay 
qua dirge. Do do, van toe tham chi la mot khai niem thuy luc dugc dua ra voi gia thiet moi 
trubng tham la lien tuc de co the su dung cac phuong trinh cua thuy luc hoc. Con thuc te 
nuoc van dong trong cac 16 r6ng, khe nut cua dat da voi van to'c u Ion hon van toe v nhi6u 
lan, dugc tmh theo cong thuc : 


u = 



con 


(VII-14) 


Trong do : n la d6 r6ng dien tich (no b5ng do long khi tinh r6ng cua dat da la dang huong) 


Vi v 


Q 


CO 


do do ta co : 


u=--hayv = n.u (VII-15) 

n 

Nhu vay, van toe tham bang van toe thuc nhan v6i do 16 r6ng n. 

D6 xet dugc anh huong cua ti'nh chat nude tham (dung trpng y, do nhol q) toi van toe 
tham, ngudi ta thay ap luc tham H bang the' trong luc cp va gradien ap luc tham J Mng 
gradien th6 trong luc J . Khi do dinh luat Dacxi co the viet : 

v = -J<p (VII-16) 

n 


J 


<p 


Acp 

T~ 



= yj, 


Trong do : k dugc goi la do tham nude cua dat da va la dai lugng dac trung chfnh xac v6 
tmh tham cua da't da hon he so tham, vi no khong phu thuoc vao tmh chat thuy dong cua 
nuoc tham. 


Quan he giua he so tham k va do tham nuoc k dugc the hien o bieu thi'rc sau : 


k = k — = k — = k — ; k = k— (VIM7) 

q q v g 

Trong do : g - gia to'c trpng truong ; v - he so nhot dong cua nuoc ; p - mat do cua nuoc. 
Do tham nude k co thu nguyen dien tfch, dugc tfnh bdng cm 2 . 
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De lam sang to anh huong cua clo rong n tori he so tham cua dat da, ta hay mo hinh hoa 

moi truong 16 r6ng thanh moi truong cac ong nho bang nhau co dirong kmh d 0 = 2r 0 va dien 
f f •*> _ 
tfch tiet dien m6t ong co () =7 tr“. Khi dong tham qua tiet dien co co Iiru lupng Q va do r6ng 

n thi so lupng ong nho se la — va kru lupng qua moi ong Q 0 se bang : 


Q o = Q^ = f£ v 

nco n 

Ket hcrp (VII-18) vdi (VI1-9), ta tim duqc : 

Y r o n 


v = 


8r, 


J 


(VII-18) 


(VII-19) 


Lien he bieu thuc (VII-19) voi dinh luat Dacxi (VII-13), ta xac dinh duac c6ng thiic he 
so tham phu thuoc vao do r6ng n cua dat da : 


k = 


Y r o n 

8q 


(vn- 20 ) 


2. Dinh luat tham phi tuyen 

Trong moi trirong tham co 16 r6ng 16n (da karst hoa, cu6i, soi...) va khi gradien ap luc 
tham qua Ion se xuat hien tham roi, van toe tham dope xac dinh theo dinh luat cua 
Kratnoponxki : 

v = k VJ (VII-21) 

Nhu vay, khi tham roi van toe tham ty le thuan b$c 1/2 voi gradien ap luc. 

Neu tang dat da co sir khong dcYng nhat 16n v6 tinh tham nhu co cac tang da karst hoa 
xen ke tang da kem nut ne thi dong tham kha phurc tap. Trong trudng hop t6ng quat, theo 
Duypuy (Dupuit), giua van toe tham va gradien ap lire co quan he bac 2 nhu sau : 

J = av + bv 2 (VII- 22) 

Trong do : a va b la he so phu thuoc vao dang chuyen dong cua nude. 

Khi van toe tham nho, bv 2 « av, thi bo qua thanh phan thd hai va phuong trinh 
Duypuy (VII-22) co dang : 

J = av (VII-23) 

tuc la lai tro ve dinh luat Dacxi : 

v = - = kJ (VII-24) 

a 

Trong do — = k. 
a 

Khi van t6'c tham Ion, bv 2 » av, thi co the bo qua av, phuong trinh Duypuy co dang 
phuong trinh bac 2 don gian : 

J = bv 2 (VII-25) 
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Neu dat k = y— thi ta nhan dupe phuong trinh Kratnoponxki : 



Theo Enzalun (Engelund), ne'u dat a la he so tham phi tuyd'n : 



P'II- 26 ) 


Vdi tri s6 a 0 xac dinh nhu sau : 

a 0 = 0,11 khi k > 1 cm/s ; a 0 = 0,18 khi 
k = 0,5 cm/s ; a 0 = 0,3 khi k-> 0, thi 

phuang trinh Duypuy (VII-22) vdi a = —, 

k 

co dang : 

J = — (1 + av) (VII-27) 

k 

Bie’u dd quan he v = f(J) trong trudng 
hop th&'m dircmg thing va phi tuyen the 
hien tren hinh VII-3. 

Doi vdi dat loai set cung nhir mot sd 
dat da co 16 r6ng qua nho, nuoc mu6'n 
tham qua doi hoi phai co gradien th&'m 
ban diu J 0 (hinh VII-3). 

Tri so gradien tham ban dau cua mot 
so loai dat dupe n6u a hang VII-1. 



Hinh VII-3. Bieu do quan he v ~ f (J 
1. Tham tang ; 2. Tham roi; 3. Tham deonh&t 


Bang VII-1. Tri so gradien tham ban dau J () cua mot so dat da 


Loai dat 

Do rdng, n (%) 

He so tha'm, k 
( m/ngd) 

Ban ki'nh 16 rdng, 
r 0 (cm) 

Gradian ham 
ban d^i, J 0 

Cat hat trung va ldn 

0,35 

0,05-0,1 

0,007 

3.10' 

Cat hat nho 

0,25 

0,01 

0,003 

7.10' 

Cat pha 

0,2 

io - 4 

5.10 4 ' 

4.10' 

Set pha 

0,1 

10' 6 

5.10 ‘ 5 

0,04 

Dat set 

0,1 

10 8 - IO' 9 

5.10' 6 

0,4 - 12 


Nguyen nhan xuit hien J 0 trong dat set la do mang nude lien ket a xung quanh hat da da da 
lam giam nho dirdng kfnh hieu qua cua 16 rdng, muon tham doi hoi phai truvln mot ti so ap 
lire nhit dinh bang J 0 . Khi J>J 0 phan ldn nude lien ket se chuyen dong cung vdi nude tr do. 


144 




Trong thuc te cua nude dudi dat th'i dong tham thudng d trang thai tham tang, doi khi la 
tham ro'i, con tham dco nhol thirong gap trong tfnh toan chong tham, co ket tham d nen dat 
loai set... cua cac cong trinh. 

1.3. Cau true dong tham 

Du.i theo dong thai tham co the chia ra hai loai la dong thai tham on dinh - khi cac dac 
trirng Jong tham khong thay doi theo thdi gian va dong thai tham khong dn dinh - khi cac 
dac tr.rng dong tham thay ddi theo thdi gian. Trong tu nhien phd bien la dong thai tham 
khong on dinh. 

De don gian, trong nghien ci'ru cd the mo hinh hoa dong tham bang mot so do lirdi gdm 
mot he thong cac dudng dong va cac dirdng cung ap lire nude vuong goc veti nhau va goi la 
sir dd iudi tham hay so do lirdi thuy dong cua dong (hinh VI1-4). 

Td:tg quat nhat la ddng tham khong gian co mang lirdi thuy dong bien doi theo ba 
hirdng, nhir ddng tham vong quanh vai dap cao trong thung lung song hep (vung I tren hinh 
VII-5] vdi cac tfnh toan ddng tham phire tap. Tuy nhien, vdi mot sai lech cho phep, vdi each 
phan Joan de tinh, thi ddng tham khong gian cd the dupe xem nhir la cac ddng tham phang, 
vdi hai loai phd bien la ddng tham phang dirng va ddng tham phflng ngang, cd cac mang 
lirdi thuy dong bien doi theo mot mat phting nao dd. 

Deng tham phang thing cd cac dirdng ddng bien dang theo mat phftng dung, con tren 
mat bang chiing song song vdi nhau. Do la trirong hop ddng tham qua ndn dap ap lire trung 
b'inh cat tren thung lung song rang, ddng tham den kenh dao (vung II, hinh VII-5). 

Ding tham phang ngang co cac dirdng ddng bien dang theo mat bang, con tren mat 
phang dung, chiing song song vdi nhau. Truong hop nay dac trung cho ddng tham keo dai, 
cd ch eu dai ldn hon nhicu so vdi bd day ddng tham; no cho phep bo qua tri sd ap luc bien 
ddi theo do sau ddng thain (vung III, hinh VII-5). 



Hinh VII-4. Luai thuy dong life Hinh VII-5. So do car dang ddng tlidm 

cua ddng tham chfdi nen dap. a) Mat hang ; h) Mat cat 
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Ph£n dong tha'm gidri han bbi hai dudng dong goi la bang dong hay dng dong. Phdn 
bang dong gibi han bbi hai dirdng cung ap lire mrdc la manh dong hay 6 dong. 

O dong thSm phang dung khi nghien cuu chi can xet vdi chieu rong cua dong la 1 met ; 
khi do didn tfch mat cdt dong tha'm to = l.m, trong do m la chilu day cua dong tha'm. 

Trong dong tha'm phang ngang, khi nghien cun cung chi can xet cho dong tham don vi 
vbi b6 day dong tham la 1 don vi dai (1 met); luc nay dien tich tiet dien co = B.l, trong do 
B la bd rdng dong tham. 

O dong tham phang dung, moi trirdng tham dong nhat va tham tang thi iiru lupng tha'm 
cho 1 don vi dong tham q se la : 

q = m.k.J (VII-28) 

Dat T = km la lun lupng cua dong don vi khi gradien ap luc J bang don vi va goi la do 
dart cua ddng. 

Vdi trirdng hop tdng nhidu lbp co he sd tha'm khac nhau k h k 2 ... (hinh VII-6a), b6 day 

m,, m 2 ... thi luu luong chung se bang tdng luu lupng cua timg lop ; vi trong dong tha'm 

phang, gradien ap lire cua cac lop ddu bang nhau nen : 

q = q, + q 2 + ... + q n = (k,mj + k 2 m 2 +... + k n m n ) J va ta co : 

T = k,m 1 + k 2 m 2 +... + k n m n (VII-29) 

nghla la dd dan cua tdng nhidu lop tha'm song song bang tdng dd dan cua timg lop rieng biet. 



Hinh VII-6. So do ddng tha'm trong tang nhieu Id]} 
a) Ddng tham song song voi lop ; h) Ddng tham cat qua lop ; 
c) Ddng tha'm qua gidi han hai moi trudng tham co he so tham khac nhau. 


Neu xac dinh he sd tham trung binh k !b cho tang nhidu ldp khi ddng tha'm song song vdi 
lop, ta duoc : 

T _ k,m, + k 2 m 2 -r... + k n m a 
m m 


= 


(vn-30) 
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Doi vdi tang tham c6 cac lap tham manh va yeu xen ke nhau (hinh VII-6b) thi ca'u true 
dong tham co dang dac biet. Khi he so tham k t » k t . thi tren thirc te, trong lofp tham yeu k c 
hoac la khong xay ra tham, hoac la tham theo phirang vuong goc vdi lap, con trong ldp 
tham manh k t thi dong tham song song vai lap. Neu bo qua bien dang dan hoi trong lap 
tham yeu, thi van toe tham ciia nirdc trong pham vi chieu day m c co he so tham k c vai ap 


lire tham A H c se la : 


i AH c 
v = k, —^ 


(VII-31) 


Tucmg irng vai lap thu i ta co v cj = k ci ^ Cl hay la A H ci = ^ £L ^ £L . 

m C j k cl 

Nhu vay, ap lire tieu hao tong cong A H c ddi vdi tang co cac lap th&'m manh, yeu xen ke 


se la : 


AH c =lAH„=I> d =v c ^ 


i = 1 K ci 


1 k 

i = l K ci 


(VII-32) 


Tir (VII-31 > va (V-32) ta co cong thuc xac dinh he so tham trung binh vuong goc cho he 
nhieu 1 dp .song song : 


y m ci m, ± + tn c2 + + m cn 

mU, K, Kz " K, 


(VII-33) 


Dong tham di qua gidi han gitra hai moi trirbng tham co he so tham khac nhau (k, va k 2 ) 
se bi khuc xa ( VII-6c). Ta xac dinh goc 0 | va a 2 giua phuong ciia van toe v, va v 2 (phirang 
duang dong) vai phap luyen cua mat ranh gidi hai moi trudng. Tir di£u kidn can b4ng hinh 
chieu cua van toe tham theo phuong phap tuyen ta co : 


v, cosao 


VjCosa, = v-, cosa-i hay — =-- (VII-34) 

“ “ v 2 cosa, 

con tir dieu ki£n can Mng hinh chieu ciia van tdc tham theo phuong tiep tuyd'n / vai mat 
gidi han ta co : 


tir do co quan h6 : 


, dH , dH 

v, sina, = - k, -, vsina-> = - k-, - 

1 d/ ‘ - dl 


dH _ V|Sina, _v 2 sina 2 
dl ~ k7~ 


(VII-35) 


Ta da bidt ty so — theo (VII-34), tir (VII-35) thiet lap duac di£u kien gay khuc cua 

Vn 


dudng dong tai mat phan gidi va goi la “ quy luat tang” ; 

tg«i = k, 

tga-, k-, 


(VII-36) 
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1.4. Khai niem ve mo hinh hoa dong tham 

Mot bai toan tham trong thirc te thudng phu thuoc rat nhidu yeu to. D6 de nghien cun, 
ngudi ta tien hanh mo hinh hoa dong th&'m dua tren sir tuomg tu toan hoc giua qua trinh 
tham vdi mot so qua trinh vat ly khac nhu dien, nhiet, tu... O day ta co the xet mot so mo 
hinh thong dung. 

Mo hinh thuy life lien tuc pho bien la loai mang tham bang thuy tinh co chua cac v|t 
lieu tao 16 r6ng (cat) de nude tham qua. 

Mo hinh thuy lire loai mang tham thudng dung de nghien curu true tiep cac qua trinh vat 
ly va luc hoc trong dong tham khi chua co cong thde ly thuyet chac chan ve anh hudng cua 
cac qua trinh nay ddn dong tham nhu khi nghien curu dong tham nhieu pha (phu sa, khi,..), 
dong tham trong vung mao dSn, vung thay doi do din dot ngot... 

Mo hinh thuy luc lien tuc phai bao dam dieu kien tuemg tu ve ap lire tham 

Mo hinh ttfcmg tif dien - thuy dong (31 VI A) dua tren sir tuong tu toan hoc cua dong tham 
trong m6i truemg tham va dong dien trong moi truomg din dien, vf du : 


Dong dien 

Dong tha'm 

Dien ap A U = U, - U 2 

dU 

Gradien dien ap E =- 

' d / 

D6 dan dien C cua dong dien 

Djnh luSt Om v6 dan dien 

I “ C 0) m E 

Phucfng trinh liSn tuc cua dong dien : 

au ‘ + 5u >=o 

dx dy 

Phuong trinh Laplace cua dong dien 

d 2 u a 2 u n 

___ + -^ = 0 

3x" dy 

Mat each dien cua dong dien 

5U 

Duong dong -= 0 cua dong dien 

Oil 

Ap luc tha'm AH = H, - H 2 

dH 

Gradien tha'm : J = - 

d / 

He so tha'm k cua dong tha'm 

Djnh luat Dacxi v6 tha'm 

Q = k(0 J 

Phuong trinh liAn tuc cua dong tha'm : 

dv <3v v 
x + y =0 
dx dy 

Phuong trinh Laplace cua dong tha'm 

d 2 u a 2 H 

dx 2+ dy 2 ~ 

Mat each nucfc cua dong tha'm 

dU 

Dudng dong -= 0 cua dong tham 

dn 


Nhu vay, hoan toan co the dung mot moi trudng dSn dien de m6 hinh hoa cho mot moi 
truemg tham nuoc theo nhung di6u ki6n d6ng dang nhat dinh, trong do cac dudng dang ap 
duqc thay bang duemg dang the, duemg dong tham duqc thay bang dudng dong dien. Dieu 


chu yeu la phai thiet lap cac ty 16 ddng dang nhu ty le d6ng dang dong hoc a 0 = y- la ty so' 


luu luqng dong tham va cudng do dong dien tren mo hinh ; ty le dong dang vat ly a k 


k 

C 
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AH 

la ty so he so tham va do din dien cua mo h'mh, ty le dong dang dong lire a H = —la ty so ap 


AU 


/ 


lire tham va tri so dien ap ; ty le d6ng dang hinh hoc ex.) = — la ty so kich thirac dong tham d 


03 


thuc te va o' mo hinh co a[ =-la ty so dien tich tiet dien dong tham thuc te va o mo hinh. 


03,, 


Boi vi Q = a Q I ; k - a k C ; / = otj/ ni ; co = af to m , AH = a H AU, theo diSu kien d6ng 
dang, dinh luat Dacxi co the viet : 

a M AU 


a Q I =a k Ca, to m H 


hav : 


1 = 


a, L 


cr t. ex | ot 11 A U 

—t—‘—LL( -- 


a 


Q 


/ 


(VII-37) 


ct (x a 

Ninr vay, neu thay doi sao cho —-—-—- = 1, thirong la thay doi a Q , thi bidu thufc (VTI-37) 


a 


Q 


se giong het dinh luat Om : 


, r AU 

^ i 


lieu chuan a Q = a k a,a H goi la tieu chuan dong dang cua mo hinh. 

Sau khi da thiet lap xong mo hinh, thong thirong se tien hanh do, ve liroi dien dong. 
Tong quat la liroi dien dong khong gian (ba chicu), nhung dung phd bien lion ca la lirdi 
dien dong phang, the hien dong tham piling 0 niroc ta, khi thiet ke cong trinh thuy dien 
Thac Ba, Hoa Binh... da dung lirdi dien dong piling de nghien cdu tham o ndn dap va cac 
khu virc co lien quan. 

Mo hinh h(oi tich phan dien dupe sir dung kha rong rai trong nhung nam gin day. 
Truong cita tich phan nay tao boi luoi cac dien tro dupe lien ket voi nhau o cac diem nut va 
dupe dung de mo hinh hoa dong tham on dinh. Mo hinh dong tham khong gian dupe thuc hien 
tren liroi dien tro ba hudng va dong tham phang tren luoi dien tro hai huong (hinh VU-7). 

Dong tham dupe chia thanh cac khoi rieng biet {hinh V11-7a). Khi chuyen dong qua 
trung tarn cac khoi ke nhau, lull lupng tham khong doi tua nhu khi chuydn dong trong cac 
ong doc lap. Do vay, khi dien tich tiet dien ngang cua khoi la 03 , luu lupng dong tham Q 
qua trung tarn cac khoi k6 nhau va each nhau klioang each L se dupe xac dinh theo cong 
thuc (VII-12) cua dinh luat Dacxi, trong do AH la ton that ap lire giua cac khoi. 

Ta dua ra khai niem sue can tham viing (O) ciia dong tham, la ty so giua ton that ap luc 
voi lint lupng tham trong vung nay. Tir cong thirc (VII-12). sire can tham viing giua trung 
tarn cua cac khoi canh nhau la : 

cp = AU = il_ (VII-38) 

Q k.ri3 
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Hinh VI1-7. Thanh lap mo hinh Itfffi tick phdn dien 
a) Cue khoi trong ddng tha'm phang (1 va 2 - trung turn 
vd gidi han khoi) ; h) Nut hfdi trong ddng thCim phang. 


Liru luong cua dong tham phang dung co bi rang B theo (VII-28) se la: Q = qB = TO 
vi vay sure can tham vung cua dong tham phang dung se bang : 


AH 

L 



(VII-39) 


Nhu v$y phuong phap ludi cho phep thay trudng can tham lien tuc cua dong tha'm 
bang ludi can tham, chring dupe k£t hop vdi nhau a cac dilm nut. Mo hinh lirdri dien 
tuong tu dirpc thanh lap bang ludi cac dien trot ma su ket hop giixa chung cung gidng 
nhu ludi can tham, con gia tri dien trd R se ty le vdi sure can tham vung tuofng ring theo 
edng thric : 

R = a R 0 (VII-40) 

Trong do : a R la he so ty le cua dien trd, thudng chon sao cho gia tri R xac dinh dugc 
nam trong pham vi dien trd cua may tich phan. 


§2. TINH TOAN CHO DONG THAM PHANG ON DINH 

Vifc tfnh toan cho dong tham phlng 6n dinh nham xac dinh luu luong don vi, muc nude 
ngrim hoac ap luc tai mot ti6't dien bat ky vdi muc dfch de tinh luong nude ton that tu cac 
cong trinh chua, din nude (hd chria, kenh dao...), luong nude tham tdi cac cong trinh khai 
dao... xet anh hudng cua vi tri muc nude, muc ap luc cua nude dudi dat tdi thi cong va thiet 
ke cong trinh. 

Theo dac trung cua ddng tham ta lrin luot tinh toan cho trudng hop ddng tham phhng 
dring, ddng tham dudi hd chria va cac cong trinh dang nude. 
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- ® 


/ / 

~T/ 


2.1. Tinh toan cho dong th&'m phang dung 

TruPc het, chung ta xet cac dang so do cau tao co ban, tren co so do tien hanh giai quyei 
cac bai toan tham trong trubmg hop dong tham co kru hrpng khbng dbi hoac thay dbi bn 
dinh theo chibu dong tham, dong tham co dung trong thay doi. 

1. Cac dang so do cau tqo 

0 dong tham piking dung, gradicn tham cua cac si c) 

lop dbu bdng nhau, tinh nang tham co ban duoc dac ' /*? / / - /A A 
trirng bang dp dan T cua dong tham. Khi dong tham //'//// / X 

co ap luc thi dp dan T khong phu thuoc dp lire ma chi 

lien quan den tinh tham cua dat da; con o dong tham : G k?v : : .-i 

khong ap, dp dan lien quan chat che voi sir thay dbi kki m dbmcb 

mUc nude vi no lam thay dbi dp day dong tham. t> 77 7J / / 

Thirong till bai toan tham doi voi dong tham phang ■' V ™ ,(j^) e */ 

dung thuoc ve mot trong ba dang so do cau tao co a. / 7 \ / / 

ban sail day: ; <k) 

Sa do do dan khong ddi hay so do tang ap lire - 
trong do dp dbn a mat cal bat ky la khbng dbi (khbng 

phu thuoc vao su bien dbi cua ap lire tham). So do nay Hinh VII-8. Car so do ran tqo 

dac trufng cho tang chira nude ap lire (hinh Vll-Sa I. ‘ IL1 dong tham phang dung 

a, Si J do tang dp I Ur ; h) So dd 

So' do do dan thay doi hoc mot theo do son dong , ’ . . . 

t)u\'pu\ , rj So do Ghirinxki 

tham (T = kh) hay la so db tang khbng ap - co su 

dong nhat vP tham theo plurong lilting tiling, con gui la sa do Duypuy (hinh VU-Sh). 

So’do khong dong nlnir ve thn/n thro plurong lining dung : la so do tang co cau tao nhibu 
lop, con goi la so do Ghirinxki (hinh Vll-Sr) - do dan phu thuoc vao can tao cua cac lop. 

Ta co the" viet bieu thlie luu luong don vi ciia dong tham o dang vi phan theo phuong l 
nao do cho cac loai so do cau tao khac nhau. 


/ 7 


/ 7 


liiil 


Hinh VII-8. Car so do ran tqo 
run dong tham phang di/ng 
a, So do tang dp I Ur ; h) So dd 
Duypuy ; r) So do Ghirinxki 


Voi so do tang ap luc J =-; tirong ung voi (VII-28 ) ta co : 

d/ 

T dH 
q = - T - 

1 i » 


(V1I-41) 


Voi so ao Duypuy, neu coi day Khbng tnarn nSm r.gang va la mat chuan se co H = h va 
T = kh, trong do n la dp day dong tham thi : 


q = - kh 


= - k- 


(VII-42) 


Con sodb Ghirinxki : 


(VII-43) 
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Trong do : G la ham Ghirinxki, doi vdi dong tha'm co do day h g6m n lop se dugc xac 
dinh theo bieu thuc : 


G= ^k i m,(h-Z i ) (VI1-44) 

i = l 


Trong do : kj , m, , Z, - he so tha'm, do day, khoang each tir trung tarn lop den day each 
nude cua lop thur i. 


Ta thay cac bieu thdre (VII-41), (VII-42) va (VII-43) cua cac so dd khac nhau ddu co 
cimg mot dang. Neu la'y bieu thuc (VII-41) cua so d6 t^ng ap lire lam co so thi tir (VII-41) 
co the chuydn sang (VII-42) hay (VII-43) cua so d6 Duypuy va Ghirinxki theo quan he sau: 


T —> k ; H -> — - vdi so d6 Duypuy 
T —> l ; H —>■ G - vbi so do Ghirinxki 


(VII-45) 


Nhu vay la ta luon luon co the dung so d6 cau tao cua dong tham phang dung co do dSn 
khong ddi dd nghien cun cac so dO khac. 

2. Dong tham co luu luong khong doi theo chieu ddng tham 

Ta xet cho trirdng hop dong tha'm on dinh, dong nha't (he sO' tham khong d6i), liru luong 
khong doi theo chidu dong tha'm ; thanh lap phirong trinh xac dinh liru lurong, muc nude 
(hay muc ap lire) tai mot tiet dien bat ky. 


a) Sc/ do tang dp h(c (hinh VII-9a) 


H — H 

Tri so' gradien ap luc J = —--—; trong dd H 0 , H L la ap luc nude d tiet dien dau va tiet 

I. 

diOn cuO'i, each nhau khoang each L. Do dan cua tang la T = km khong doi. 

Luu luong don vi cua dong tham theo (VII-28) la : 

(H 0 -H l ) 


q = T 

L, 

va ap luc H x tai mat cat nao dd co quan he bac mOt vdi khoang each x : 

u _ u H 0 — H l 
H x -H 0 -;-X 


(VII-46) 


(VII-47) 


h) So do Duypuy 

Trudng hop day each nude nam ngang (hinh VII-9b), co the xac dinh bieu thuc luu 
luong don vi q theo (VII-46) qua bien doi (VII-45) bang each thay T bang k, tri so ap luc 
Ho, H l , va H x bang cac gia tri tuong umg 0,5 h^ ; 0,5 h^ va 0,5 h x se dugc : 


|. ho-hj. <hp + h L ) (h 0 -h L ) 
S ' 2L 2 ' L 


(VII-48) 
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va phirang trinh dudng mire nude c 6 dang bac hai : 


h 2 = h 2 - - 

1 X ‘‘o T 


x hay la h x = Jhfj - 


■> h c - h L 


(VII-49) 


Trudng hop day each nude nSm nghieng (hinh VII-9r), theo (VII-48) ta co liru luong don 
vi xac dinh bang do day trung binh cua tang tham nude va gradien ap lire trung binh. Dira 
theo nguyen tac nay G.N. Kamenxki da lap bieu thuc xac dinh iuru luong don vi khi day 
each nude nam nghieng : 

q = k , H o ~ H . l (VII-50) 

2 L 

va liru lirqng don vi tai tiet dien x bat ky co do day dong tham h x , ap lire tham H x : 

q x - k ik i lx (VII-51) 


H — H 

Bdi vi h x = H x - ix (i la do nghieng cua day khong tham, i = -—), khi lay mat 


phang so sanh qua day khong tham d tiet dien x = 0, ta co: 

. h Q + h x h 0 - h x - ix 

q x = k - .- 

2 x 

tir do lap duqc phuong trinh dudng mire nude co dang dudng cong : 


(VII-52) 


h = h - ix(h n — (),25ix) - 2~x - 0,5ix 


(VII-53) 


c) So do Gh irin xki 

Doi vdi cac dong tham phang dung theo sor do Ghirinxki (hinh VH-9d), nhd bien d6i 
(V1I-45) ta xac dinh duqc : 
a) 



Hinh VII-9. So do ede dang tham phang dung 
a) So do tang dp life ; h) So do Duypuy vdi day each nude nam ngang ; 
e) So do Duypuy vdi day each mfde newt nghieng ; d) So do Ghirinki. 
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(VII-54) 


G 


X 



(VII-55) 


Trong do: G 0 , G L , G x la gia tri ham Ghirinxki tai cac mat cat x = 0, x = L va x bat ky. 
Xac dinh tri so G 0 , G L trong trudng hop tang co can tao ba lop (hinh Vll-9d) nhu sau: 

G 0 = k,m, (h 0 - 0,5m,) + k 2 m 2 (h 0 - m, - 0,5m 2 ) + k 3 m 3 (h 0 - m, - m 2 - 0,5m 3 ) 

G l ^ k,m, (h, - 0,5m,) + k 2 m 2 - h -k ~ m l (VII-56) 


Trong thirc te, khi gap dong tham co do dan (k hoac m) thay doi theo chidu dong thain 
thi ta tien hanh phan doan dd tinh, o m6i doan dong tham co T xac dinh va dupe coi la dong 
nhal. Sir noi tiep cac doan khi tinh toan dpa tren didu kien lien tuc cua ap lac tham va liru 
lupng tai cac ranh gidi phan chia. 


3 Dong tham co lieu luong thay doi on dinh theo chieu ddng tham 

Truong hop nay xay ra khi co nude mira ngam xuong cung cap cho dong ngam hoac khi 
nude dudi dat bi boc hoi vdi cudng do W ph^n bo dong deu trong khu vac xet. Do vay, lau 
lamig dong thd'm se thay doi 6n dinh theo chidu ddng tham. 

Bai toan nay thuhng dung trong thuc te nhu khi xac dinh cao trinh dang gidi han cua 
nude trong hd chda de’ hd khong bi tham mat nude, vi tri muc nude dudi dat trong khu vuc 
giua hai song khi chon cao trinh dat mong, khi thiet ke thi cong va thiet ke cong trinh tudi 
tieu cho cac cfly trdng can... 

Xet trudfng hop dong tham ddng nhat co day each nude nim ngang, ta thanh lap phuong 
trinh tinh luu lupng va dudng muc nude tai tiet dien x bat ky. 


a) So do tang dp h/c 


Ta hay tach ra mdt phan to ddng tham co ngam, dai dx thi, neu luu lupng ddng tham di 
vao la q, luu lupng di ra se la q + dq, do tren be mat ddng tham co nhan them mot lucrng 
nude ngam la Wdx. Can bang luu lupng di vao va di ra khoi phan to, ta co : q + Wdx = q + dq 
va phuong trinh lien tuc cua ddng tham : 

^ = W (Vll-57) 

dx 


dH 

Mat khac, theo (VII-41) thi q = - T- nen ta co the viet duoc : 

d / 


_d_ 

dx 


f 


_ dH 

-T— 
dx ) 


- W = 0 


(VII-58) 


Neu ddng tham co do dan T va cudng do ngam bd sung cho ddng tham W la khong ddi 
(W lay gia tri duong khi la cudng do ngam bd sung va gia tri am khi la cudng do boc 
hoi) thi: 
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d"H _ W 

’S 7 ” - T 

Tich phan hai lan phirong trinh (VII-59) ta c6 : 

dH W 

— =-x + Ci 

dx T 

W o 

H =-x" +C,x + C, 

2T 1 


(VII-59) 


(VII-60) 


Trong do : C, va C 2 !a nhirng hang so rich phSn dirpc xac dinh theo di6u kien bien 
cua bai toan. 

Khi H = H 0 (tai x = 0); H = H L (tai x = L) (xem hinh Vll-10 )„ thi ta co : 

Ci = H 0 ; C, =^-- H ° + W — 

L 2T 

7bay cac gia tri tim dirpc cua Cj va C 2 vao phufong trinh (VII-60) : 


H = H + - L - H ° x + — (L - x) 
L 2T 


(vn-6i) 


Liru lurpng tham don vi q x cua dong qua mat cat x nao do tmh theo c6ng thirc : 

dH _ H n - H, 
dx L 


q x = -T— = T——— - W 


(L > 
12 J 


(VII-62) 


Tai x = 0 thi : 

Tai x = L thi: 
b) So do Duypuy : 


r H 0 - H l „,L 
q - r—--— + W —. 

L 2 


Theo nguyPn tdc bien dpi (VII-45) thi tir (VII-62) ta xac dinh dupe q x cua so dp Duypuy 
(hinh V11-1 Ob): 

I I I I M 1 I I® 1 i I I M W I® 



T777777777Tf777t77T/777^77yf777T/7tf77777T 



Hinh Vll-10. Dong thci'm dong nhut co a (ting do ngd'm ho sung (W) 
a) So do king dp life ; h) So do Duypuy. 
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(V11-63) 


R h5-hL _ w 


Tai x = 0 thi : 


Tai x = L thi: 


q 0 = k 


2L 

ho~h 2 L 


(L ' 

-x 

u 


W- va 
2L 2 


, hg - h J L 

q = k——— + W — 
2L 2 


Phuang trinh dudng muc nude co dang bac hai : 


O 9 

o hr-ha 


w 


h 2=h 2 --^-_^ x + _ x(L-x) 
x L k 


(VII-64) 


Trong s a do nay ta xac dinh them vi tri cua dinh phan chia dong nude ngam khi tham 
goi la dinh ph&n thuy cua dong ngam. Vi tri tiet dien chua dinh phan thuy each tiet dien 
dau mot khoang la a ; tai day q a = 0. Tir phuong trinh (VII-63) ta co : 


Vi vay : 


1 1 
hn - hr 


' L 

> 


U L 

-w; 


- a 

= 0 

2L 



J 


L 

a =- 

k 


-h 2 L 

2 

W 

2L 


(VII-65) 


Neu h 0 = h, thi a = —, tuc la dinh phan thuy d giua hai song ; ncu h 0 > h L thi a < —. 

2 2 


Nhu vay, phu thude vao quan he mire nude giua hai song, dinh phan thuy nude ngam se 
dich phfa co muc nude song cao horn. Khi a = 0 thi co hien tupng tham thudng xuyen tir 
song co muc nude cao ve song co muc nude thap, day la didu kien khong che cao trinh 
dang nude trong ho chufa di khong xay ra hien tupng tham mat nude. 


4. Ddng tham co dung trong thay doi 

Cac dong tham a vung ven bie’n, vung khai thac nude khoang co nude tham thay doi 
dung trong mot each dang ke theo khong gian va thdi gian. Ngudi ta chia ra loai ddng tham 
co dung trong khac hSn nhau (vung thau kmh nude nhat d ven bien) va ddng thaim co dung 
trong bien doi mot each lien tuc (nude khoang hoa d dudi sau). C5 day, ta chi xet trudng hpp 
ddng tham co dung trong bidn doi dot bien. Can xac dinh ranh gidi phan chia cac vung co 
dung trong khac nhau. 

Trong trudng hpp nay, khong the chi xet tdi ap lire tha'm nhu la chi tieu cua muc nang 

lupng do tac dung cua trong luc, ma c§n xet the trong lire <p (dupe xac dinh theo bieu thuc 

ip = p + yZ, trong do p la ap luc nude tac dung tren tiet dien tham ; y- dung trong nude ; 
Z - tung do cua trung tarn tiet dien tham doi vdi mat phlng so sanh). 

O ddi co dung trong nude la yj, the trong luc (p ; se bang : 


(p,=p + yiZ 


(VII-66) 
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De don gian khi xac dinh the trong lire, ngudi ta dira ra gia tri ap lire dfin H“, trong do : 


H-' = — = — + — Z (VII-67/ 

1 o o , o 

7 7 7 

O day, y° la dung trong tinh toan cua nude tham. 

Trong mdi vung, ap luc dfin dupe mo ta bang cac phuong trinh vi phan nhu doi vdi 
dong tham co dung trong khong doi. Tai gidi han vung i va i +1, ap luc dan H° va H° +) 
se la : 


H 


() 

I 


.P + Il z 
y° y° f " 


(VII-68) 


h;’, 


p 


+ I 7 
o 

Y 


Trong do: Z gh la tung do cua gidi han phan chia vung Do chenh ap lire dan va H° , 
se la : 


H° 


K , = 


- 7 . ~ 7 „ 




(V1I-69) 


Didu do chung to ap luc dSn tren gidi han phan 
chia cac vung co dung trong khac nhau la gian doan: 
muc gian doan tuy theo gia tri tung do cua cac diem 
tren mat phan chia. 

Bay gid chung ta hay giai bai toan (vdi tinh chat 
la vi du) trong trudng hop co mot thau kmh nude 
nhat ton tai d dao, bao quanh la nude bien, co hinh 
dang keo dai va dupe nude mUa ngam xuong bo sung 
cho nude dudi dat vdi cudng do la W (hinli Vll-ll). 
C5n xac dinh ranh gidi phan chia vung nude nhat va 
nude man tuc la tim dupe do sau thau kmh nude nhat 
d mot tiet dien bat ky. 



Hinh VII-ll. Thau kinh 
nude nhat tren ddo. 


Dong tham gom co vung nude nhat vdi dung trong ) (lh va vung nude man vdi dung 
trong y m . Dat y nh = y°, tri so ap lire H)’ h va H” cua nude nhat va nude man d tren gidi 
han phan chia cua thau kmh theo dieu kien (VII-69) co dang : 


H O HO 

nh “m 


7°“7r 


J gh 


(vn-70) 


Gia thiet la nude bien khong chuyein dong va lay mat nude bien la mat phang so sanh 
tin =0. Ta biet rang kfch thude thau kmh tren mat bang ldn hon nhidu so vdi b6 day 
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cua no, nen c6 the coi ben trong tha'u kinh, ap Inc la cd dinh theo phuong thang dung (thoa 
man gia thiet cua Duypuy) va vi vay ap Inc H° h tren mat gidi han d tiet dien bat ky bang do 

cao mure nude tr6n mat h cua thau kuih (so vdi mat bien). Nhu vay, Z gh = h - h°, trong do IT 

V - Y° 

la do sau cua thau kinh d tiet dien xet, va di6u kien (VII-70) co dang: h = ——-—(h° - h), 

Y° 

ta co cong thuc xac dinh do sau cua thdu kinh nude nhat : 


h ° = —Xn i - . h= jL 
Ym-Y° Ay 


(VII-71) 


Trong dd : Ay = 


Ym -y 


Thudng dung trong nude nhat va nude man khong khac nhau nhidu nen tri so' h° Idn hon 
h nhi6u. VI du khi nude bien co y m = 1,02 g/cm 3 , nude nhat co y nh = \ g/cm\ vi y° = y nh 
n6n tlnh ra h° = 51h . 

De xac dinh dd cao mire nude h, ta viet bieu thde xac dinh luu lupng q d tiet dien x 
bat ky : 


i dh 

q = -kh — 
dx 


(VII-72) 


6 day, thay h° bang h theo cong thuc (VII-71) va biet rang q = Wx, ta co phuefng 
trinh sau : 


Wx - k ^ ^ dh" 

Ay dx Ay dx 

Sau khi phan ly bidn sd roi tlch phan phuomg trinh (VII-73) se duqc : 

h 2 =Z ^W x 2 +c 


(VII-73) 


(VII-74) 


Trong dd C la hang sd dan, duqc xac dinh theo didu kien xudt 16 dong tha'm vao bi£n. Bo 
qua sure khang cua day bien se co : 

h = 0 khi x = L, tir dd C = - va phuong trinh (VII-74) co dang : 

k 

2 AyW 2 2 % , 

h =-(L -x ), do vay : 

k 


AyW 2 2 

h - -y —-—(L -x ) 

V k 


(VII-75) 
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Truong hop dac biet, khi x = 0, ta dupe gia tri h max = h 0 


h 0 



(VII-76) 


Ket hop (VII-70) va (VII-75) se xac dinh dupe do sau cua thau kfnh nude nhat d tiet 
dien x bat ky : 


h 


o 


I W(l/-x 2 ~) 

V kAy 


(VII-77) 


2.2. Tinh toan cho dong tham dudi h6 chura va cac cong trinh dang nude 


I. Dong tham dudi ho chtxa 

Dong tham dudi h6 chda thudng la dong tham phlng dung, dudng dong bien dang manh 
theo phuong thing dung do ap luc can cua day ho. Kha nang mat nude cua ho la do hien 
tupng nude tha'm dudi day ho. Ngudi ta chia ra lam 2 thdi ky tham la thdi ky tham tu do va 
thdi ky tham theo. 

Hien tupng tham tu do xay ra ngay sau khi hd chua bit dlu lam viec, nham lam bao hoa 
dat da dudi day ho, khi dudi day hd co mot ldp tham nude ydu va muc nude nglm nlm thlp 
hon day cua ldp do (hinh VII-12). 

Neu coi dong th&'m d trong ldp thlm yeu theo phuong thing dung thi khi ap lire trong hd 
la H 0 va d day ldp tham yeu la Z d (vi khong khi lot vao tdi day, nen ap luc d day blng ap 
luc khi quyen), gradien dong tham se la: 


J = 


Ha ~ Z,, 




h 0 + m 0 

m n 


ho 


m r 


+ 1 


va van toe tham ting: 


v o = K 




0 J 


m 


(VII-78) 


Trong do : m 0 - bd day ldp tha'm ydu; h 0 - bd day ldp nude trong hd. 

Tdng lupng nude mat di Q ng do tham cua hd chda, khi day hd co didn tfch la F d cd dinh 
va dd sdu h 0 nhu nhau se la: 

Q ng = v 0 .F d (VII-79) 

Khi day hd co cau tao khong gidng nhau thi co thd chia ra cac vung co ho va v 0 blng 
nhau de tinh roi cong lai. 

Hien tupng tha'm theo xay ra khi muc nude dudi da't dang cao chidim ca ldp tha'm nude, 
lao ndn mdt mdi trudng tha'm lidn tuc tu day nguon tdi dong tha'm dudi da't. Xet tnrdng hop 
day hd co ca'u tao hai ldp, ldp dudi tham nude tot co do dan T = km, ldp tren tha'm yeu 
co be day m 0 , he so tha'm k 0 (hinh Vll-I2h ), tir dd hay xac dinh luu lupng tha'm don vi 
cua hd chua. 
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Hinh V11-12. So do dong (ham difdi day ho 
a) Thant rtf do; I. Mat nude ngam; 2 Day h'tp tItdnt yen. h) Thant theo 


O day ta coi nhu h6 keo dai theo song, nen bai toan tham la tham pining dung va ta tach 
ra mot ph^n to dong tham dai dx cua lop diroi, co lun lirqng di vao la q. di ra la q+dq (do 
nhan them mot luong nude tham tir day ho qua lap tham yeu la dq) dirqrc xac dinh theo hinh 
VII-12b nhur sau: 

, , H -H 0 J 

dq = le 0 -- dx 

m 0 

Trong do : H 0 - ap lire cua nude trong ho; H - ap lire nurdc dudi dat cua phan to xet. 
Phuang trinh can b4ng se la: 

q + dq = q + k 0 — -Idx (VII-80) 

m 0 

tire la : ^ = k„ H ~ H °- (VII-81) 

dx m 0 


Mat khac, theo (VI1-41) ta co q = - T — (vdi T = km). Dua bi6u thde nay vao (VII-81) 

dx 


se durac 
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(VII-82) 


-v + b 2 (H 0 -H) =0 
dx“ 


Trong do : b = 



dupe goi la he so tham qua. 


Phuong trinh (VII-82) la phirong tr'inh vi phan bac hai thong thubng. Neu ap lire H Ion 
hon ap lire cua mire nude ho eh da H 0 , thay A H = H - H n thi (VII-82) co dang : 

d 2 AH 

-— - b-AH =0 (VII-83) 

dx~ 

Khi ho chura co bd rong vo han, vdi gia thiet la tai x = 0 thi H = H 0 va 
AH = AH 0 = H ()l - H 0 . con tai .v - oothi H = H 0 va AH X = Ova lbi giai cua phuong trinh 
vi phan bac hai (VII-83) co dang : 

AH = AH 0 e" bx (VII-84) 

Tir do, bie’u thde tinh ap lire : 

H = H 01 + AH = H 0 + AH 0 e“ bx (VII-85) 

Thay (VII-85) vao (VII-41) ta tim dupe km lirpng don \ i q n tai tiet dien vao (x = 0), chu 
y lae” bx = 1 khi (x = 0): 


Mo 


-T 


dH 

dx 


= bT(H 0l - H 0 ) 


x=0 


(VII-86) 


Moi quan he giCra liru lirpng dong tham 0 dirdng vien h6 chua vdi ton that ap luc d day 
lib co the nhan dupe mot each tuong duong neu ta keo dai dudng vien cua hb ra khoi bd 
mot khoang each AL, tire la thay sire can cua day hb b(ing sire can tuong duong cua vung 
tham phang dung co chidu dai AL. DT nhien, liru lupng don vi dong tham trong pham vi 
vung co chieu dai AL se la : 

q 0 = T ~ H ° (VII-87) 

AL 

So sanh (VII-86) va (VII-87) ta thay co the chuye’n tir cong thiic nay sang cong thde kia 
neu dat : 

AL = ^ = (VII-87a) 


AL dac trimg cho sire can thS'm d day hb va chi phu thuoc cau tao ciia day hb. Trudng 
hop day hb co cau tao hai ldp, rat dd dang xac dinh AL. VI du neu m 0 =5w; 
k 0 =0,01 m/ngd\ m = 20/// va k = 20 m/ngd thi : 


AL 


5.20.20 

0,01 


= 450/// 
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Cac tinh toan cho dong tha'm dudi h6 chura da trinh bay tren co the dupe sir dung de’ tinh 
tha'm cho s6ng ngoi, kenh dao, vung tudi... 

2. Ddng tham dudi cong trinh dang nude 

Cac cong trinh dang nude nhu dap chan, tram bom, de ngan lu... tao nen do chenh lech 
cot nude d trude va sau cong trinh nen da lam xuat hien nhung dong tham mdi. Thong 
thudng co the phan biet ra hai dang dong tham la dong tham dudi edng trinh va dong tham 
vong quanh edng trinh. 

Dong tham dudi cong trinh co the la phang dung, con vong quanh cong trinh la phing 
ngang. Chi trong trudng hop khi dap kha cao dupe xay dung trong thung lung song hep thi 
cac dong tha'm dudi va vong quanh dap co quan he Ian nhau hinh thanh dong tha'm khong 
gian phuc tap. Trong noi dung trinh bay dudi day chi d£ cap den dong tha'm phing dung 
dudi cong trinh, con dong tham vong qua vai edng trinh xem d cac sach chuydn de. 

Viec nghidn cdu tha'm dudi cong trinh nham xac dinh lupng nude tha'm qua nen, tinh ap 
luc tac dung ldn edng trinh va on dinh tha'm cua edng trinh. O day ta chi thanh lap bieu thuc 
tinh luu lupng tha'm dudi cong trinh. 

Bai toan tha'm dudi cong trinh thudng bi phuc tap them bdi ca'u tao day mong va cac ke't 
cau chong tha'm cho ndn (hinh VII-13). 



Hinh VII-13. Set do ddng tham dudi cong trinh ddng nude 
a) Ket cd'u cua dap chan ; h) Man chan dudi tarn day ; c) Nen dap cau tao hai lap. 
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Bai toan tham phang dung nay hien nay da dupe giai bang nhidu each khac nhau. 6 day 
ta dung each giai ket hop giua thuc nghiem vdi phan tfch sire can tham doi vdi mot so 
trudng hop thuemg gap de’ xac dinh lull lucmg don vi tham dudi cong trinh. 

Theo (VII-38) sue can tham cho moi viing cua dong thu i: 

AH 

0; = - L (VII-88) 

q 

Trong do : AH; la tdn that ap luc cua vung can tham civ dd cho luu lupng q di qua. 

Khi nen dong nhat co he so tha'm k de don gian ngudi ta thay sure can tham O bang sue 
can tham khong thu nguyen O : 

Oi = kdx = (VII-89) 

q 

Neu dudng vidn dudi mong cong trinh khong co cac thiet bi thoat nude ben trong thi 
do chenh ap luc d trude va sau cong trinh bang tong ton tha't d cac khu vuc doc theo 
dudng vidn : 


AH = y;AH i =qX® 1 =a^ (J)i 

Luu lupng don vi cua dong tha'm dudi cong trinh se la : 

AH , AH 

q_ 

1 ^ 1 1 


(VII-90) 


(VII-91) 


Sure can tha'm khong thu nguyen <t> tai cac vung cue bo cua dong tham dupe xac dinh 
bang phan tich thuy luc va co hoc cha't long nhu sau : 

Trong vung dong tham dong nhat co chidu dai L va dien tfch mat cat bang do day m cua 
tang thi theo dinh luat Dacxi : 


va gia tri cua sure can tham : ® L = 


q = 

L 

km 


kmAH 

L 


(VII-92) 


C) khu vuc vao va ra tai chd ngoat cua dong tham, bac man chan... se tao sure can cue bo, 
noi chung <I) vio = P> ra (hinh VII-13b). 

Khi khong co bac (/ 0 = 0, m, = rn 2 = m) thi she can tham khong thu: nguyen P> dupe xac 
dinh theo S.N. Numerov : 


® va„ = —In sin 

7t 


A/ 

n 


1 




v 


me 

m ; 


(VII-93) 
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Khi co bac (m, * m 2 ), theo R.R Trugaev co : 


!n 

m. 


O a = 0,44 + 2 — + 0,85 + 4^ 


m 


i ) 


1- 


m- 


m 


(VII-94) 


i ) 


khi / 0 = 0, / mc = 0 va irq = m 2 thi <J> vio = 0,44. 

Doi vdi man chan khong thl'm dudi tarn day (hinh VII-13H), khi l n = 0 thi sire can tham 
khong thur nguyen cua man chan ® m c: 


<tW = lncos^ 71 /mc ^ 
n 


2 m 


(VII-95) 


con khi / mc < 0,4m 2 va cac b! day tham m, va m 2 khong Ion hon nhau 1,5 lan thi : 


^bmc — 2 


/„ 


( 


— 1 mc 


+ 


m. 


0,85 + 4 


L 


V 


m, 


1- 


mo 


J \ 


m 


(VII-96) 


i j 


Khi man chan hoan chinh vdi chieu dai tinh toan la 5^,. va co he so tham la k m thi 

li»C « 'nc 


0>L=-^ S£ -; 0>mc= k §mc 


k m ,.m 


k me m 


(VII- 97) 


d n6n co ca'u tao hai 16p, lop tren tha'm yeu (hinh VII-13d) thi sue can a khu vuc vao va ra 
co th^ xac dinh tir loi giai doi vdi dong tha'm dudi day ho co b6 rong vo cung, vdi T = km co : 


O 


H 0 - H 


o 


AL 


vao 


<J) . = 
vao 


q 0 km 
AL 


(V1I-98) 


m 


Trong do: AL xac dinh theo (VII-87a). Gia tri T tfnh toan d trong cong thuc (VII-91) 
khi nay la'y bang km vi bo qua do din cua ldp tren. 

Doi vdi dong tha'm phurc tap hem, cln phai lap mo hinh thuc nghi6m hoac tinh toan tucmg 
tu theo cac ket qua thuc nghiem, tham khao d sach chuyen de. 

§3. TINH TOAN CHO DONG THAM GAN GIENG KHOAN DLfNG 


3.1. Dac trung cua dong tham gan gieng khoan durng 

Khi nghien cuu tmh tham nude cua dat da, khai thac nude dudi dat, xac dinh cac thong so 
cua dong tha'm, dac tinh cua nude tham... ta thudng tien hanh hut hoac ep nude trong cac ho 
khoan, hinh thanh gidng hut nude hoac ep nude. Cac gieng co the thang, cong, dung, xien... 
de dem gian ta chi xet cho trudng hop gieng thang dung, vuong goc vdi cac tang chua nude. 

Phuemg trinh dong tha'm d vung gin gieng co lien quan chat che den ca'u tao cua gieng. 
Doi vdi gieng hut nude, de dam bao di6u kien lam vi6c binh thudng phai ca'u tao ong loc 
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Khi ong loc choan het chidu day tang ch ra nude la gieng hoan chinh, ngupc lai la gid'ng 
khong hoan chinh. 

Mol gieng dung khi hut nude thi muc nude hay muc ap luc d vung gan gieng ha thap, 
hinh thanh h'inh pheu ha thap mire nude hay muc ap luc (hinh VII-14). Ban kfnh vung ha 
thap goi la ban kfnh anh hucmg R. Ve ly thuyet thi tri so cua ban kfnh anh hudng R se tang 
den \ o ciing theo thdi gian hut nude. Tuy nhien, trong thuc te R la mot dai lupng xac dinh 
trong nhung didu kien cu the cua ho khoan va tang chua nirdc, thdi gian hut, ep nude.... 

Gia tri cua ban kfnh anh hucmg phu thuoc vao nhidu veu to nhu he so' tham, do cap nude 
va bd day cua Ring chua nude, tri so ha thap muc nude trong gieng, dieu kien cung cap va 
quan he tluiy lire cua Idp chii'a nude nay vdi cac Idp chua nude ndm tren va dudi. Do vay, 
thuc te thudng xac dinh gdn dung R theo cac cong thuc sau : 

Khi hut nirdc trong Idp cat, thudng xac dinh R (tfnh bang met) theo cong thuc cua I.P. 
Kuxakin : 

R = 2S vHk (VII-99) 

Trong do : S - tri so ha thap muc nude trong gic'ng (m) : H - bd day tring chua nude 
khong ap hoac tri so ap lire cua Idp co ap (///); k - he so tham cua dat ( m/ng.d ). 

Zikbard dd nghi xac dinh R cho dong tham on dinh tdi gieng theo cong thuc kinh 
nghiem : 

R---10S/k (VII-100) 

R duoc tfnh bang met, cac ky hieu khae gid’ng (Vll-99). 

Tri so R xac dinh theo cong thuc (VII-100) kha chfnh xac khi t£ng chua nude co bd day 
Idn. Cong thuc nay cung dung de tfnh R cho nirdc co ap. 

ITuong thi hinh phdu ha thap co dang tron xoay hoac doi xung qua mot mat phang ddng 
song song vdi dong tham ban dau. Doi vdi gieng ep nude hay do nude thi hinh phdu co 
dang ngupc lai (phdu up nguqc). 

Tren mat cat, hinh phdu ha thap dupe bieu thi bang dudng cong ha thap mUc nude. Cang 
gan gieng, do doe cua dudng cong nay cang ldn. Neu muc nude dudi d&t trude khi hut niim 
ngang thi hinh phdu ha thap muc nude bieu thi tren mat c^t la hai dudng cong doi xung, 
con tren mat bang la nhung dudng tron dong tarn (tcim cua nhung dudng tron nay trung vdi 
tam cua gieng). Cac dudng dong tren mat bdng se theo hudng cac ban kfnh cua dudng tron. 
Do vay dong tham gan gieng la dong tham hoi tu - phong xa, doi xdng qua true gieng. 

Khi nude tham qua vach gieng, do tiet dien thu hep ; do can bdi loc... ma tdn that cdt 
nude ldn. Vi vay, muc nude d trong gieng thudng thap hern muc nude d vach gieng. Dd 
chenli lech Ah dd goi la bude nhay muc nude. Tri so' Ah tang len khi hut nude vdi cudng 
do ldn. Vi vay, khi tfnh toan chfnh xac phai xct tdi bude nhav mure nude Ah nay. Viec bd 
qua Ah trong khi tfnh toan co the ddn den nhung sai so rat ldn, nhat la khi hut nude trong 
ho' khoan co ludi loc vdi luu lupng ldn. Chi khi tri so ha thap muc nude nho mdi coi muc 
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nude trong gieng va a vach la trung nhau, day cung la gia thie't trong cac tinh toan sau day 
cua chung ta. 

Gieng co the dat trong t£ng co ap luc hay khong co ap lac va dupe goi la gieng c6 ap va 
gieng khong ap. Thudng cac gieng lam viec doc lap vdri nhau, la cac gieng don. Khi cac 
gieng a gan nhau co pham vi anh hudng chung ta co gieng tac dung tuomg h6. 

Sau day chung ta se thanh lap phucmg trinh tinh toan luu lupng, dudng cong muc nude 
hay mure ap luc cho dong tham tdi gieng don hoan chinh va khong hoan chinh, nhom gieng 
tac dung tuofng h6 va gieng hut nude gan song. Trong cac trudng hop tinh toan nay, ta ddu 
gia thiet la dong tham on dinh, mat nude (hoac mat ap luc) ndm ngang, tang tham dong 
nhat co day each nude nam ngang ; nude co ap luc thi be day m cua tang chua nude 
khong doi. 


3.2. Dong tham tdi gieng dom hoan chinh 


/. Trudng hop gieng co dp 

Khi hut nude, luu lupng chay vao gieng qua cac mat hinh tru bao quanh gieng 
{hinh VII-14a). Bd rong B cua dong th&'m khi mat hinh tru each tarn gieng mot doan r se la 
B = 2 7rr va luu lupng Q = qB, trong do q la luu lupng defn vi dupe xac dinh theo cong thuc 

(VII-28) vdi J = , do vay : 

dr 


Q = 27irT 


dH 

dr 


(VII-101) 


Tien hanh phan ly bie'n so va la'y tich phan tit tie't di6n r = r g (d do H = H g ) den tiet dien r 
co ap luc H ta nhan dupe phuomg trinh dudng cong ap luc cua dong tha'm co ap tdi gieng : 


H-H =—In — 
s 2 tiT r„ 


(VII-102) 


Thay r = R va H = H 0 phuomg trinh (VII-102) se co dang : 

H 0 -H =-5_ln — 

0 g 2 ttT r g 


(VII-103) 


day la phuomg trinh Duypuy ; trong do : r g - ban kinh gieng ; R - ban kinh anh hubng ; 
H g - muc ap luc trong gieng ; H 0 - muc ap lure cua tang chura nude trude khi hut nude. 

Phuomg trinh xac dinh luu lupng Q cua gieng suy tCr (VII-103) co dang : 

27iT(H 0 -H g ) 27tTS g 


Q i R i R 

In— In — 

r g r g 

Trong do : S - tri so ha thap muc nude trong gieng. 


(VII-104) 
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2. Truong hop gieng khong dp 

Doi voi dong tham khong ap (liinli VII-1 4c) tin do dfin T thay doi theo sir dao dong mire 
niroc. Nen day each niroc nam ngang thl plurong trlnh dong tham tbi gieng co the xac dinh 
theo (VII-102) bang each thay H bang 0,5h" va T bang k : 

hf - h* = —In— (VII-105) 

" irk r 

c 


hoac la : 



Day la plurong trlnh dnong cong mire niroc cua dong khong ap tham tbi gieng. Con tir 
(VII-105) ta tfnh diroc Urn lu'png gieng : 


ak(h -h:) 


(VII-106) 



Hinli VII-14. Dong thd'ni d gun gieng khoan 
a) vd h) Dong tham co dp lien mat cut dung vu mat hang : c) Dong tham khong dp 
/. Mat nude tlnh ; 2. Mtfc nude ha tluip ; 4. Mac m(d\ cua dong tham khong dp 
dUp'c finh theo phuot g trinh Diiyjmy 


167 













(VII-107) 


Cung thay tircmg tir cho so d6 Ghirinxki ta co : 


G -G = —In — 
8 271 r„ 


Trong do: G va G la gia tri cua ham Ghirinxki tai mat cat r va b vach gieng. 


3.3. Dong tham tori gieng dom khong hoan chinh 


Trong thirc te phd bien hon ca la gieng khong hoan chinh. Dong tham tbi gieng khong 
hoan chinh kha phut tap. 

Trudng hop mbc do khong hoan chinh thap, vbi dong tham toi gan gieng co the su dung 
phiromg trinh dong tha'm toi gieng hoan chinh (VII-104), (VII-106) roi them vao he so hieu 
chinh a : 


Qkh = aQ hc (VII- 108 ) 

Trong do : Q kh - liru lupng gieng khong hoan chinh ; Q he - liru lupng gieng hoan chinh ; 
a - he so giam liru lupng (a < 1), xac dinh gan dung bang ty so chi6u sau ngap cua gieng : 
hi 


a = 


‘kh 


J hc 


Nhu vay, trong cung di6u kien nhu nhau, liru luorng cua gi6ng khong hoan chinh nho hon 
gieng hoan chinh la vi 6 gan day gieng khong hoan chinh, dubng dong bi keo dai va co 
mat d6 ldn n6n dong tha'm chiu lire can ldn hori khi chay vao gieng hoan chinh. Muon cho 
liru luong bang nhau, tai gieng khong hoan chinh phai hut nude vdi tri so ha thap muc 
nude ldn hon. 


Trudng hop chung nhat la dua vao dieu kien ket cau, dac tfnh hinh hoc cua dng loc va be 
day ldp chda nude ma tmh toan cho phu hop; con thong thudng d6 tfnh toan cho gian tien, 
ngudi ta phan gieng khong hoan chinh thuoc ve mot trong hai dang ca'u tao chu yeu sau day: 

1. Gieng hut nude la mot diem 

Neu chidu dai dng loc qua nho lai d trong tang tha'm nude day, thi thuc te co th6 coi 
gieng la mot didm hut nude trong khong gian tha'm vo han. Dong tha'm co dang cau (hinh 
VII-15a), dudng dong la nhtrng dudng thang hudng tarn, con mat cung ap lire la nhung mat 
Cciu co tarn la di^m hut nude. 


dH 

Tai mot mat cdu each tarn mdt doan r, co dien tlch ui = 4rcr, gradien tham J = —, luu 

dr 


luong tham Q qua mat cau do theo dinh luat Dacxi : 

Q = 47ir 2 k — 
dr 

Phan ly bien so roi tlch phan theo r phuong trinh (VII-109), ta co : 

H = -3-i + C 

47rk r 


(VII-109) 


(VII-1 10) 
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Hinh VII-15. Mo h'mh Joiiy /ham tdi gieng don khdng hoan chinh. 
a) Gi(’m> Inn nifdr la mat diem : h) Gieng Iwt nih’fc Id mot dudng. 


Khi r —> oo thi H - H, nen C = H 0 ; v a do giam ap luc S cua dong tham hinh c&u dupe 
xac dinh theo : 


S = H„ - H = 


Q 

47tkr 


(VII-111) 


TCr (VII- 111) xac dinh bic-u thi'rc tfnh tirn luong cua gieng hinh cau co ban kfnh r 0 : 

O = 4nkroS 0 (VII-112) 

6 day : S„ - do giam ap luc trong gieng so vdfi ap lire H 0 cua t^ng chiia nude. 

2. Gieng hut nu&c la mot duong 

Truong hop ong loc cua gieng co chidu dai kha Idn thi co the xem gidng hut nude nhu 
mot dudng thu nude co chidu dai / (hinh VII-J 5b). Khi do, dr mot ph&n td gidng hut nude dai 

dr n each trung tarn gieng mot doan z,„ se co luu lupng bang tong lUu lupng cac ngudn die’m Q 

turc la bang QdZf,. Tuong ung vdi phuong trinh (VII-111), tri so ha thap dS cua dong didm : 

= (VII-113) 

4rckp 

Trong do : p = yjr +(z-z n ) 2 

Tri so ha thap muc nude chung S do tac dung cua dong duong tim dupe bang each tich 
ban phuong trinh (VII-1 13) tir : Q = -0,5/ den z 0 = +0,5/ tire la : 



(VII-114) 
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Dat . z - z 0 = £,, ta co : 


S = 


47ik / 


-.S(z,r,/) 


(VII-115) 


z+0,5/ 


Trong do : S(z,r,/)= j 




z-o.5/ \/r 2 + £,' 


z + 0,5/ z -0,5/ .. . , 

Arsh-Arsh- la tri so ha thap ap 


luc tuong doi. 

Khi gieng quan sat co ong loc ngan, dirpc dat tai mot didm tren mat phang ngang di qua 
diem giua ong loc cua gieng hut nufdc, thi z = 0 va phuong trinh (VII-115) co dang : 


S = —Arsh — 
27rk/ 2r 


(VII-116) 


Trong do : r - khoang each tir gieng hut nude den gieng quan sat ; S - tri so ha thap muc 
nude trong gieng quan sat. 

Bdi vi Arshx -- In[x + vx 2 +1 ]« ln2x, ndn d phuong trinh (VII-116) sau khi thay gia tri 

grin dung cua Arsh — a In - ta duoc : 

2r r 


td do : 


S = —In - 
27tk/ r 

27ik/S 


Q = 


In 


/ 


(VII-117) 


3.4. Dong tham d vung co nhom gieng tac dung tirong ho 


Trong thuc te, cung cap nude hay ha thap muc nude dd thi cong ho' mong va cac cong 
trinh ngam... ta thudng su dung nhi6u gieng hut nude ddng thdi trong mot tang chda nude. 
Khi khoang each cac gieng nho hon ban kfnh anh hudng cua moi gieng thi cac gieng co tac 
dung qua lai vdi nhau hinh thanh ndn nhom gieng tac dung tuong hd. 


Khi lam viec, luu luong tdng cong hut ra dupe tu nhom gieng tac dung tuong hd se nho 
hon tong luu lupng cua cac gieng do khi lam viec don. Nhu vay, tac dung tuong hd da lam 
giam luu lupng huu ich cua mdi gieng. Do vay, khi tinh loan nhom gieng, khong the D'y 
tdng luu lupng cua cac gieng don lam luu lupng chung cho nhom gieng dupe. 


Bai toan thuc te dat ra la cSn xac dinh chidu cao muc nude tai mot didm bat ky nfim 
trong vung tac dung tuong hd cua cac gieng khi hut mot lupng nude nha't dinh hoac xac 
dinh luu lupng hut c3n thiet dd ha thap muc nude xuong mot tri so nao do. Ngudi ta thudng 
dung phuong phap cua Foegayme de giai bai toan nay. 


1. Truong hop nuoc khong dp 

Co mot so gieng vdi ban kfnh r,, r 2 , r 3 ,... r n bo tri quanh didm A vdi khoang each tdi A la 
x l5 x 2 , x 3 ,... x n (hinh Vll-J6a). 
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a) b) 


Hinh VII-16 Nltdm tfieni’ rat (lung ttfo'ng ho 
a) Ni(<k khon\> dp ; h) Nif&c co ap 

Khi hut nude tu cac gieng vdi luu 1 ircnig Q|,Q 2 ,Q;?,...,Q n , mire nude tai A se ha thap 
xuong mot tri so xac dinh. 

Neu chi co mot gieng (vf du gieng mot) lam viec, thi theo (VII-105) co the viet phuong 
trinh dudng muc nude trong trudng hop nay : 

h 2 - h 2 = — In— (VII-118) 

' Jik r, 

Khi cac gieng ddng thdi lam viec, dua vao nguyen ly cong tac dung, ta co : 

h 2 -h 2 =5lln^-+ ?- 2 -ln-- + ... + 5n ln^- (VII-119) 

7ik r, 7ik r 2 nk r n 

Trong do : h - chi6u cao muc nude tai diSm ; h g - chidu cao muc nude trong giPng co 
luu luong bang Qj + Q 2 a ... + Q„ khi cac gieng cung lam viec. 

Neu ban kinh va luu luong cac giPng bang nhau, tuc la : 

r i = r 2 = r 3 = ...r n = r 0 ; Qj = Q 2 = Q3 = - • Q n = 

n 

Trong do : Q 0 - tong luu lupng cac gieng ; n - so gieng, thi . 

h 2 -h 2 = -^-(lnx,x->x 3 ...x n -nlnr 0 ) (VII-120) 

rrkn 

Gia sir diem A nam d khoang each thoa man diPu kien: Xj = R,, x 2 = R 2 ..., 
x n = R n (R|,R 2 ,...,R n la ban kfnh anh hudng cua cac gieng), thi ta co h = H 0 (H 0 la dp cao 
muc nude khong ap trude khi hut nude). 
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(VI-121) 


Dua vao phircmg trinh (VII-120) c 6 the viet dupe : 

H 5 -h: =——(lnR,R-,R v . R n -nlnr 0 ) 

7tkn 

Trir (VII-121) cho (VII-120) ta co : 

Hj-h 2 =2o(lniyR ] R 2 R. v ..R n -ln^x 1 x 2 x v ..x (1 ) (VI- 122) 

7tk 

tir do tfnh dupe lirn lupng Q„: 

Q„ = 1,366k.- p-r—. - (VI-123) 

1 gV R l R 2 R .V R n - lg^X,X 2 X v ..X n 


Chi 6 u cao muc nude tai diem b&'t ky niim trong pham vi tac dung tuong ho g/a cac 
gieng khi tong luru lupng hut ra la Q 0 se dupe tfnh theo cong thuc : 


h = ,Hj-0,73%[lg(R|R,R, ...R„)-lg(X|X,x v ..x, 

V nk 


(V:-i24) 


Truong hop dac biet, neu cac gieng each dSu tarn cua viing ha than, arc a khi 
Xj = x 2 = x 3 = ... = x n = x 0 va R, = R 2 = R 3 = ... = R„ thi tir (VII-123) ta co : 


Oo 


1,366k. 


*■> O 

H 0 - - h- 

lg R -lgx 0 


1,366k 


(2H 0 -S)S 
lg R - lgx 0 


(VI-125) 


Tu phuong trinh ciia nhom gieng tac dung tuong hP ta da dua v6 phtrong trinh ca mot 
gieng Ion co ban kmh x 0 , tri so ha thap muc nude tai trung tarn la S (gieng tuong dirog 1 

2. Truong hop nuac co dp (hinh VII-16b) 

Khi bP day m tring chua nude khong doi, cung chi'rng minh theo phuong pbap treita tim 
dupe cong thuc xac dinh chiPu cao ap luc tai diem A bat ky : 

H = H 0 -——[lnR,RoR ? ...R n - Inx,xix 3 ...x n ) (VI-1 26) 

27tkm.n 

gia tri luu lupng : 

Q 0 = 2,73km.- H °~ H - — . -_ (V.-I27) 

lg^ R l R 2 R 3- R n -lg(yX|X : X 3 ...X n 

va Qo khi thoa man cac di6u kien nhu cua cong thufc (VII-125) la 

Q 0 = 2,73km. H ° ~ H = 2,73km--- (V -128) 

lg R -lgx 0 lgR-lgx 0 

Thuc te, cac gieng thudng bo tri tren chu vi cua hinh chu nhat, vi vay muon sir dug cac 
cong thuc (VII-125) va (VII-128) can phai chuyen doi sang chu vi vong tron co din rich 
tuong duong vdi ban kfnh x n : 
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(VIM 29) 



Trong do: F la dien itch hinh clur nhat bo tri gieng 


3.5. Dong tharn o vung gieng hut nude gan song 


Khi gieng hut nude o gan cac nguon nude mat, gan cac dut gay kien tao... do anh hudng 
cua nguon nude phong pint ma luti I irong cita gieng tang len. So do hinh phdu ha thfi'p muc 
nude co dang bat ddi xt'rng. hi del di iheo dirdng vien cung cap nude (hinh VII-17). 


De giai bai loan nay co the sir dung ket qua cua dong thain d vung gieng tac dung tuong 
hd. Chang han, (hinh \ Il-I7a. I>) neu len mot gieng hut nude d gan song trong lap nude 
khong ap, each mep song mdi khoang each la a. Coi nhir bd song thing va doc dung, thi su 
cb mat cua song co the thay bang mot gieng "ao” each mep song mot doan bang a, sao cho 
dudng mep nude B B dupe bao ton thi luu lirong tdi gieng se khong thay doi. Luu luomg 
hap thu cua gieiig "ao' bang luu I iron g cua gieng hut. 

Hai gieiig khi lam viec se trie dung tuong ho Ian nhau. Mot diem A bat ky nim trong 
khu vuc do, each gieiig “thuc” mot doan x,, each gieiig “ao” mot doan x 2 . Neu cac gieng 
lam viec don thi cb phuong trinli dirdng muc nude nhu sau : 


ddi vdi gieng “thuc"' 


„> .2 Q , R 

H 0 -h, = —In- 

71 k x, 


(VII-130) 


) v t\ 

va doi vdi gieng ";»o' H 0 - h; =-In — 

itk Xi 

Trong do x,, h, v<i x 2 , h 2 la toa do dudng cong muc nude tai A theo toa dd cua mdi 
gieiig thuc va ao (h,- muc nude tai A do gieng thuc lam viec ; h 2 - muc nude tai A do 
gieiig ao lam viec). 

Luc hai gieiig cimg lam viec, muc nude tai A co gia tr; la z, thi theo nguyen ly edng tac 
dung : 

H l - z : - — In — + —In— (.VII-131) 

7lk X, 7lk Xt 

Tirdo: H 5 - z 2 = — In— (VII-132) 

7lk X| 


De’ xac dinh luu lirong thain vao gieiig, ta hay xet khi didm A nam d vach gieng, luc dd 
1 = r,; x ~i = 2a - r; z = h 0 (h H la do cao muc nude trong gieng). Vi vrty : 

, O 2a - r„ 

Hi - h = — In- 1 (VII-133) 

g Ttk r 
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Luu lugng gieng hut dugc : 


Q = 7rk 


-*) 'j 

Hp ~ h~ 

, 2a ~ r g 

In-- 


(Vn-134) 


Doi voi gieng co ap (hinh VII-17b) khi b6 day m tang chua nude kh6ng ddi, theo dudng 
loi chung minh tirang tir nhir tren, ta co cong thurc tinh luu luong cua gid'ng : 


Q = 27tkm 


H 0 ~h g 
In - 3 — Fg 


(VIM 35) 


Cung tucmg tu nhu tren, co the tinh toan cho gieng hut nude g£n 2 hoac 3 s6ng, gdn 
tirdng chin tham dung... 
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C HUONG VIII 

CAC HIEN Tl/ONG DIA CHAT DONG LUC CONG TRINH 


Cac hien tirgng dia chat dong lire cong trinh co anh hirdng rat Idn den viec xay dung 
cong trinh, su dung lanh thd vao cac muc dfch kinh te xa hoi khac nhau va dupe chia ra 
hien tuong dia chat tu nhien va hien tuong dia chat cong trinh. 

Hien tuong dia chat tu nhien thuong xay ra tren nhung pham vi rong Ion, trong khoang 
thoi gian lau dai. Loai co lien quan nang lupng ben trong goi la hien tirong dia chat noi 
dong luc, loai co lien quan nang luong ben ngoai goi la hien tuong dia chat ngoai dong lire. 
Cac hien tuong dia chSit tu nhien co tac dung Ion trong qua trinh hinh thanh dat da va ertu 
true vo qua dat, dia hinh mat dat. Hien tuong phong hoa dat da, hoat dong dia chat cua 
dong nude mat tarn thoi, cua dong song, biem. ho. dong dat... la cac hien tuong dia chat tu 
nhien thuong gap. 

Hien tUtfng dia chat cong trinh thuong chi xav ra trong nhung loai dat da co thanh phan 
va ngu6n goc nhat dinh trong nhung dieu kien dia chat nhat dinh va do do chi xuat hien 
trong nhung thoi gian va pham vi nhat dinh nhu cac hien tuong dat chay, xoi ngdm, karst, 
truqt dat da... Thuong cac hien tuong do xay ra khi tieii hanh xay dung, sir dung lanh th6. 
Cac hoat dong xay dung do cua con ngudi da pha lioai dang ke can bang da dupe xac lap 
trong thi6n nhien sau nhi6u the va ki dia chat ; co the: gay nen cac hien tuong dia chat khac 
nhau ma quy mo va tac dung pha hoai cua cluing cung co trim co gan nhu cac qua trinh va 
hien tuong thien nhien. 

Sau d^y ta lan lupt xem xet mot so hien tirong dia chat pho bien, tren nhung net co ban 
ve dac diem hien tuong, dieu kien phat sinh, phat trien va kem theo do la nhung giai phap 
xu ly thuong dung nh^m khong che cac hien tuong do. dd sir dung hop ly va biio ve moi 
truong dia chat cua lanh tho. 

§1. HIEN TUONG PHONG HOA DAT DA 

Hien tuong dat da bi vo vun, bieii d6i thanh phan trong khi quy6n dudi tac duig cua dao 
dong nhiet do, nude va hoi aim goi la hien tuong phong hoa dat da. Tliong thidng, trong 
nhung di6u kien khac nhau thi phong hoa xay ra khac nhau. 

1.1. Cac kieu phong hoa dat da 

Dua vao dac trung bien doi va cac tac nhan phong hoa co the: chia ra phong toa ly hoc, 
phong hoa hoa hoc va phong hoa sinh hoc. 

Phong hod ly hoc la hinh thurc phan huy dat da dudi tac dong vat ly, da b; plan vun ra 
nhung khong bi thay ddi thanh phan khoang hoa. 

Tac dung phong hoa ly hoc sinh ra chu yeu do dao dong nhiet do. Su pha hin da xay ra 
rai manh liet trong mien the hien ro khi hau luc dia. d do co su khac biet vt nhet do gifra 
cac miia, dac biet la gifra ngay va dem 
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Kha nang hap thu nhiet mat troi ciia da giam thco chieu sail va tuy thupc tCrng loai 
khoang vat. Tat ca cac khoang vat khi nong deu gian ra va lanh cli thi co lai. He so no the* 
tich cua cac loai khoang vat thirdng khong giong nhau, chang han he so no cua thach anh 
lcrn hon octocla hai lan. Sir nung nong khong dong d6ti cua da, cfing nhu kha nang thay doi 
the tich cua cac khoang vat khong giong nhau, dan tdi xtia’t hien ling suat d cho tiep xuc 
giCra cac hat. Sau nhieu lan co, no nioi lien ket gifra cac licit khoang vat bi pha huy. Da xuat 
hien khe nut va tach ra thanh tirng khoi co hinh dang va kich tlurdc khac nhau. Cac khoi da 
nay co do ben khong ldn va dd bi pha huy tiep tuc ca khi lire trie dung khong ldn. Da se vd 
vun thanh dam, san, cat... day la nguven nhau clui yeu hinh thanh sa mac... 

Qua trinli photig hda ly hoc phat trien d noi da co san nhieu khe nut. Cac tang da dau 
ticn do cac khoi da ldn vd ra trong da so trudng hop ti ling vdi cac khe nirt nguyen sinh va 
kien tao. Tdc do pha huy con phu tluidc nhieu vao dac tiiih cua da. Khi tat ca cac dieu kien 
khac nhu nhau thi da co kieii true hat ldn, chira nhieu loai khoang vat va co mau thdm bi 
pha huy nhanh hon. 

Nhung khe nut dupe thanh tao trong qua trinh phong hda ly hoc co the chiia day nude. 
Khi dong bang the’ tich cua no tang, tao ap lire len vach khe nirt. Do vay, khe nirt co xu 
hudng mo rong va an sau them. 

Tac dung phong hda iv hoc con co the sinh ra do sir tam uot, kho di nhi6u lrin cua da. 
Hien tupfng nay thay ro d cac vimg bd bie-n 16 ra cac loai da set vdi. Song bien tran len lam 
cho da bi tam uot, sau do du'di anh sang mat troi da lai dupe say kho rat nhanh. Qua trinh 
xay ra lien tuc lam cho da bi mil vd, lan ra. 

Phong hda hod hoc la qua trinh pha huy da do tac dung hoa hoc ciia cac tac nhan khf quyen 
(khi, nude...) trong do nude co chiia cac thanh phan hoa hoc la tac nhan quan trong nhat. 

Nude trong khf quycii roi xuong mat dat d dang mua, tuyet khong phai la tinh khiet. No 
luon luon chiia cac dang hda tan cac hrpng oxy va ax it khac nhau. Nude mua ngoai oxy, 
axit cacbonic, nito con hda tan HC1, S0 2 , S() 3 , N 2 0 3 , N 2 0 5 , H 2 S, NH 3 , NaCl, KC1 va nhung 
hc^p chat hda hoc khac cd trong khong khi. Trong cac hop chat ay tac dung manh nhat la 
cric axit va kiem. No lam tang kha nang hda tan cua nude doi vdi cac khoang vat tao da. 
Ngay nay, vdi quy mo dan sinh va cong ngliiep ngay cang mo rong, nude va khong khi lai 
cang cd hoat tmh hda hoc cao hon ; ngudi ta da chiing kien nhung trSn mua axit, iam cho 
efty edi bi kho heo... do do viec pha huy da chac chan manh me hon. 

Khi ngS'm qua lop phi) thirc vat, tho nhudng nude con dupe giau them axit cacbonic va 
axit huu co de hda tan (axit humic...). Bdi vay, nude nay la tac nhan hoa hoc rat manh khi 
tiep xuc vdi da. Ket qiui la lam cho thanh phan khoang vat ciia da bien doi. Cac khoang v^t 
cd xu hudng bien thanh loai khoang vat cd tinh 6n dinh hon doi vdi tac dung phong hda. 

Tac dung phong hda hda hoc dien ra dudi cac hinh thirc : hoa tan, oxy hda, thiiy phan, 
thuy hda... 

Tac dung hoa tan da xay ra do nude co tinh xam thirc (chira C0 2 , axit sunfuric) hoa tan 
cac khoang vat dd tan, con goi la qua trinh rira troi. Cric khoang vat con lai - khoang vat tan 
dir lai tiep tuc chiu cac tac dung khac cua qua trinh phong hda. 
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Tac dung oxy hoa la phan ung hoa hoc tao thanh cac oxit sAt, mangan, manhe. Qua truth 
nay co the xay ra a do sAu hang tram met, quyet dinh bdi do r6ng va do nut ne cua dat da, 
muc do phan cat cua dia hinh va di£u kien khf hau... Tac dung oxy hoa lam thay doi thanh 
phan hoa hoc cua nhidu loai khoang vat thuoc lop sunfua, oxit, silicat, hop chat huu co. Da 
sau khi bi oxy hoa thuong co mau vang, nau hoac do. 

Ta hay chu y tdi tac dung oxy hoa khoang vat sunfua : 

(Pirit) FeS 2 + //H 2 0 -» H 2 S0 4 + FeS0 4 

FeS0 4 —> Fe 2 (S0 4 ) 2 ~->Fe 2 Oy>HiO (limonft) 

San pham dang chu y d day la axit sunfuric H-,S0 4 . No se gay tac dung pha huy da cung 
nhir an mon cac ket cau thep, g6, betong. 

Tac dung thuy phan thuong thay trong cac khoang vat thuoc lop silicat va alumosilicat. 
Dirdi tac dung phan giai cua nuoc, cac khoang vat mdi dupe thanh tao thuong co cucmg do 
thap, nhirng co tfnh on dinh doi voi phong hoa tot hon. Vf du qua tnnh thuy phan cua 
octocla de thanh kaolinit : 

K(AlSi A) + CO : + // H,0 -> Al 4 (OH) 8 [Si 4 O l0 J + Si0 2 // H 2 0 + K 2 C0 2 
octocla kaolinit opan 

Kaolinit co do cung nho hon octocla rat nhilu. 

Tac dung thuy hoa la qua trinh thanh tao cac hop chat chira nude bAng phuong thuc hap 
thu. Ta co the: lay vf du v6 sU thuy hoa cua thach cao khan de’ bien thanh thach cao: 

CaS0 4 + 2FUO = CaS0 4 2H 2 0 
thach cao khan thach cao 

Khi ngam nude, thach cao se tang the tfch len 33%, Idp dat da nAm tren no se chin luc 
dAy troi len va xuat hien cac khe nurt. Con doi vdi cac ket cau betong ngap nude khi bi 
sunfat hoa va thuy hoa, su tang the’ tfch cung gay ra nhirng khe nut nho be, lam vo betong 
va oxy hoa cot sAt ben trong. 

Toe do va hinh thde chu yeu cua phong hoa hoa hoc vi vay phu thuoc rat Idn vao thanh 
phan khoang vAt cua da, nhAn to' gAy phong hoa va dien tie'p xtic cua no doi vdi da. Chfnh 
su phAn vun da trong phong hoa ly hoc da lam tAng them phong hoa nay. 

Thudng thuong qua trinh phong hoa ly hoc va hoa hoc diln ra song song va ho trp cho 
nhau. Ci vung khf hau kho, lanh thi phong hoa ly hoc la chu yeu, con d viing nong am, nhu 
nude ta, phong hoa hoa hoc dong vai tro quan trong hon. 

Phong hoa sinh hoc la phong hoa ly hoc va hoa hoc do hoat dong cua the gidi sinh vAt. 
Cac sinh vat co tac dung phAn huy da ldn nha't la dia y, reu, giun, kien, chuot... va dac biet 
la cac vi khuAn. 

Cac rI cAy khong chi gAy tac dung phong hoa ly hoc (tach vd da) ma con pha huy hoa 
hoc da bAng cac axit huu co. 
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1 . 2 . Tang tiiti tich (eluvi - e) va cac dac diem dia chat con $4 trinh cua no 

San pham phong hoa ngoai phan ri’ra tioi d., phan nam tai cho ben tren da me goi la tan 
tich. VP vc ngoai cung nhir cac tinh chat vat ly, hoa hoc, tan tich da khac xa vdi da me. O 
gfin mat dat sir khac biet do bic-u hien ro nhat. cang xuong sau do cirdng do phong hoa 
giam, sir khac biet giam dan. Tien quan diem xay dung, co the chia ra cac ddi phong hoa co 
ban sau {hiiih VIII-1). 

Doi rho nhifdng thirdng la lop dat loai set hoac 
loai cat co kin nhicu di tich sinh vat clnra bi phan 
hiiy hay phan hity chira hoan loan, vi vay lop dat 
nay thirdng co man xam, xam den ; do day tir \ai 
centimet den vai chuc centiinet, dac biet co chira 
nhicTi muoi khoang va vi sinh vat... 

Ddi vo' min nam ciuoi ddi thd ninro’ng, co mire 
do vun nat rat cao. xuat hien nhicu khoang vat thir 
sinh ; thirdng la dat set, dat set pha hay dat cat, cat 
pha Idn dam san vdi thanh phan khoang vat khong 
dong nhat. Dat da ddi nay co tinh tham yen. dd ep 
co, co tinh dinh deo va trirong nd. Co the dung 
lam vat lieu dap, khong thich hop tiling lam nen 
conn trinh. 

Ddi vd nlio (dirdi dang hat) nam dirdi, kc ngay 
ddi vd min. Khac vdi da me d ve ngoai, gdm cac 
hat rdi rac dudng ktnh lit vai ccnlimci den vai chuc 
centimet va ben trong c;ic hat, khoang vat da bi 
bien doi kha nhieu. Cirdng dp giam nhicu so vdi 
da me, lien ket giira cac hat rfit yeu, cirdng do cho'ng cit, chd'ng nen nho. San pham phong 
hoa a ddi nay co thd dung lam vat lieu dap, rai dudng. 

Ddi dung klioi la viing da bi phan cat bdi nhicu khe nirt. Cac khoang vat d tren mat, d 
vach khe nut da bi bien doi. Rich thude cac khoi da tang dan tir tren xuong dudi, tir vai 
cliuc centimet den vai met. Ddi nay tham nude Idn nhung cirdng dp cao hon cac ddi tren. 

Doi ngnyen the kho phan biet vdi da me vi trong da chi xuat hien cac khe nut nho, kin ; 
co cirdng dp giam silt it nhibu. Ddi nguyen the co the dung lam ndn cong trinh tot. 

Can clui y la thanh phan hat, thanh phan khoang vat giira cac ddi chuyen bien mot each 
tir tir, vi vay khong co be mat phan gidi ro rang. Chieu sau phong hoa co the day tdi vai 
chuc met hoac Idn hem. Dicu kien thanh tao cua da me cang khac biet vdi diPu kien ton tai 
(nhir da niacma, da bien chat) thi mire do phong hoa cang cao va chidu sau phong hoa 
cang Idn. 

Tiiih khong dong nhat cua tan tich khong chi theo phiromg thang dirng ma con theo 
pluromg ngang. Nguyen nhim la do sir khong dong nhat ve thanh phan, tinh chat cua cac loai 
da, cac loai khe nirt, ciic nep non... ngay ca trong ciing mot loai da. 



DdJi tho nhuong 


Ddi vo min 


Ddi vo nho 


Ddi dang khoi 


Ddi nguyen the 


Hinh VIII-1. Cat ddi phong hoa 
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Trong thirc te, dang mat cat phong hoa thucmg kha phirc tap. Vi du a vung da macma do 
khong dong nhat ve thanh phan va co mat cac he thong khe nut do da tao nen cac 6, lui 
phong hoa an sau hang chuc met {hinh Vlll-2a). Con da tram tich, do xen ke nhip nhang 
giua cac loai da co cudng do khac nhau, (nhur cat ket va set ket...) co the tao mat cat phong 
hoa dang rang cira, dang lap {hinh VIII-2b,c). Dang cau troc vo {hinh VIII-2cl) dac trung 
cho da phong hoa gam mon, cac da co cau tao khoi d6ng nhat nhimg tham nuac kern. Do 
vay chi6u sau phong hoa co the bien doi ca trong pham vi khong lan. Di<Su do lam phirc tap 
them viec nghien cuu va xir ly da phong hoa trong xay dung. 



Hinh VlII-2. Cac clang mat exit phong hoa (hifcmg gap 
a) Dang tiii 6; b) Dang rang l ira ; c) Dang Id]} ; cl) Dang can. 

San phlm phong hoa cua tang tan tfch phu thuoc thanh phan cua da me, loai tac nhan 
phong hoa. Trong thirc te, da macma axit khi bi phong hoa cho set, thach anh, mica. Tltach 
anh cr dang cat, san nen tan tich cua macma axit thuang tho, mau sang. San phim phong 
hoa cua da macma baza phan Ion la khoang vat set, khong co thach anh, nen tan tich tirang 
doi min, mau thirang sSm, do nSu. Da voi, dolomit khi phong hoa phSn lan cac vat chat cua 
da bi rua tr6i chi con lai set va oxit tan du. San ph^m phong hoa cua da bien ch&'t phu thubc 
thanh phan da me da sinh ra no. Vf du nhu san ph£m phong hoa cua ganai va granit rat 
giong nhau. Set ket khi phong hoa cho set, quaezit cho cat thach anh. Trong thuc te, can cu 
vao san pham phong hoa a tren mat tang tan tich co the xac dinh mot each dung din tfnh 
chit, thanh phin cua da goc a dudi. 

C) cac vung nong va am nhu Viet Nam, An Do... thudng xav ra qua trinh laterit hoa 

(danh tCr laterit tu chu “later” la hon gach, duac Beckenhen dung nam 1807 khi nghien cuu 

' *> a/ 

loai dat nay a An Do). 

Ket qua nghien cuu laterit trong cac vung nhiet ddi An Do, Uc, Madagatca, Nam Phi cua 
Ph6'c va Garaxovich da cho mat cit di6n hinh cua laterit nhu hinh VIII-3. 
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Chung ta thay la cang len tren 
mat cat, lupng Fe va AI cang tap 
trung han, con lupng Si, kidm, 
kidm dat giam di ro ret. Qua trinh 
laterit thudng dien ra trong vung 
dia h'inh doc thoai, kin hau nong 
am, hai mu a mira, kho ke tiep 
nhau thuan lpi cho phong hoa 
hoa hoc phat trie’n. Mua mira, 
nude thani qua cac khe nut, pha 
buy hoa tan cac alumosilicat va 
tao nen moi trudng kidm : silic va 
cac nguycn to dfi bi di dong nhir Na, K, Mg. Ca bi ruu troi, con alumin khong bi hoa tan 
lang dong tai cho. Den mua kho, do mao dan va boc hoi be mat cac hydroxit sat va nhom d 
dudi lai theo nuoc di len roi mat nude tro thanh oxit tich tu va keo ket tang cudng cho cac 
san pham oxit Al, Fe da lang dong a phiin tren cua tang tan tich. Ket qua la tang tan tjch co 
ham luong oxit s^t va nhom tang len, trong khi do ham lirong kiem va silic giant di. 

Trong qua truth laterit khong nltimg cac khoang vat nguycn sinh nhu fenpat bi phan huy 
ma ngay ca nhirng khoang vat thu sinh nhu set cung khong diroc vung ben : 

H 2 AUSi 2 #H H 2 0 = Al 2 0yiH 2 0 + 2Si0 2 /; H 2 0 

kaolinit ngam ntrdc set quv oxit nhom opan 

AbOp/H-,0 mat nude de dang de tao nen AbO,. Cung nhir \'ay, nhi6u khoang vat thu 
sinh khac phan huy cho Fe 2 O v Tuy theo dieu kien do am ma co the co mot so oxit sSt 
ngant nude (Fe 2 0 2 //H 2 0) lam clto dat co mau vang, d(') ltoac nan. Ngudi ta can cu vao ty le 
Si0 2 : A1 2 0 2 de danh gia muc do phat trien laterit. 

Laterit thudrtg thanh tao nen cac tang cat pha set va set pha den san soi, co be day tdi 
hang chuc met. Dat laterit cd cau tao hat dau, ket hach va trong dieu kien nhat dinh se 
thanh tao da ong. Da ong con d trong dat till mdm cd the lay dao cdt dupe, nhirng khi de ra 
ngoai khong khi thi cung ran lai nhu da. Da ong phan nhi6u gap 6 cac vung trung du nhu 
Son Tay, Ha - Bdc, VTnh - Phil, Bien Hoa, Lam Dong, Binh Phirdc, Quang Tri... 

Dat laterit cd cac dac diem dia chat cong trinh la : dung trong nho nhung sue chong cat 
kha ldn. Dat laterit cd th6 dung lam ndn cong trinh. No cd kha nang tao nen mai doc on 
dinh vdi goc doc 45° hay ldn han. Gan day, dat laterit dupe ting dung rat rong rai de lam vat 
lieu dap dap, rai dudng vdi nhung dac tmh kha tot. Tuy nhien, viec nghidn cuu no mdi dupe 
tien hanh a bude dau. 

1.3. Dieu tra nghien cuu va \uf ly tang da phong hoa trong xay dung 

Sir xuat hien cac khe nut cung nhu sir thay doi thanh phan vat chat do phong hoa da lam 
giam chat lupng xay dung ciia da. Da phong hoa thudng cd cudng do chiu lire nho, tmh 
tham nude ldn. Do vay, khi xay dung cong trinh trong vung hi da phong hoa can dieu tra 
nghidn cuu cac van de sau : 



Hinh VIII-3. Sa do nun cat laterit (theo Phoc) 

A - Do i hi fa hi thay chi . B - Dei hi kaolinit hoa manh ; 
C - Da kaolinit yidu SiO : , L), E - Dat dd dura Fe, Mn ldn Al. 
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Muc do phong hoa vd tinh chat cua son vat hi phong hoa : C) moi mure do phong hba 
khac nhau da co cac dac di£m dia chat cong trinh rieng. De danh gia muc do phong hoa 
ngirofi ta bo' tri cac ho dao tai cac vi tri can nghien cuu Tien hanh mb ta theo vach ho cac 
dbi tu tren xuong dubi vP thanh phln hat, thanh phln khoang vat, mau sic, trang thai... Lay 
mlu phan tich thach hoc va mlu thi nghiem xac dinh cac chi lieu ca ly. Tren ^o so do ta 
phan chia ra cac dbi phong hoa, xac dinh dp day va tinh chat dac trirng cua tung dbi. 

Toe do phong hoa: Quan niem cho ring toe do phong hoa cua da rat nho, khong can tim 
hieu la sai lam. Trong thirc tidn co cong trinh do cac tang da b day ho mong bi phong hoa 
qua nhanh nen phai thay doi ca phuong an thiet ke cu. De do toe do phong hoa, ngucri ta lpi 
dung cac ho dao, dticrng him... da co. Can cu vao be day va muc do bien doi cua ting 
phong hoa sau thbi gian nao do tinh tCr ngay khai dao, ta co the xac dinh dupe toe do 
phong hoa. 

Nhdn to gay ra phong hoa co the la nhi6t d6, nude... M6i loai nhan to khac nhau cln co 
bien phap xu ly thich hprp. 

Sau khi thu thap cac tai li6u a nhilu vi tri khac nhau ta da co co so de chon dia diem xSy 
dung do ton kem, do la vung co b6 day tang phong hoa mong, su bien dbi tinh chat cua da 
phong hoa so vdi da goc khong nhiPu... Tuy theo bP day cua ling phong hoa, loai nhan to' 
gay ra phong hoa va yeu clu cua cPng trinh (vP cuong do, do thlm...) ma ta co the chon cac 
bien phap xu ly phong hoa sau : 

Boc bo lop phong hoa khong dat yeu clu cua xay dung. Bien phap nay thubng dung khi 
cong trinh nho, bP day tang phong hoa khong ion, vi nhu v|y khoi lupng dat da dao bo di se 
khPng nhiPu. 

Che phu hang vat lieu chong phong hoa nham giam toe do phong hoa. Tuy thuoc vao 
loai nhan to gay phong hoa, vat lieu chPng phong hoa co the la silicat, bitum, ximang, dat 
set... Can cur vao toe do phong hoa va thbi gian lam viec cua lbp phu bao ve, ta xac dinh 
dupe bP day cua lbp vat lieu. Trong trubng hop co the thi dung lbp phu thien nhien blng 
each de lai lbp dat da b tren cao trinh thiet ke'. 

Trung hda cac nhdn to gay ra phong hoa nhu la cho thPm cac loai muoi vao nubc de lam 
giam kha nang hoa tan da. Bien phap nay thubng khong thuan lpi va khong kinh te. 

Cdi tao tinh chat cua da hi phong hoa blng phuong phap phut vua co ket va chong 
tham. Vua thong dung la vua set, ximang, bitum... Cac dung dich vua dubi tac dung cua ap 
luc nen se chui vao, tich dong dly cac khe nurt, lam giam kha nang tham, tang cubng do cua 
da. Bien phap nay dupe dung ca khi xu ly cac ting phong hoa sau, mat clt phong hoa phbc 
tap va khi xay dung cac cong trinh ngam. 

§2. HOAT D0NG DIA CHAT CUA DONG NU0C MAT TAM THOI 

Mua roi xuong mat dat, mot phln bi boc hoi, mot phln dupe ngam qua cac lap dat da, 
phan con lai tao dong chay tren mat. Dong nubc tarn thbi xuat hien khi mua thubng dem 
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theo cac vun dat da gay ra hien tirgng n'ra mon 
hay bao mon bd mat. Khi tbi chan 1c e. toe do 
nude giam di, vat lieu dirge tieh dgr.g lai tao 
nen tang sirdn tich (deluvi-d) (hinh 1 ll!-4). 

Thanh phan cua tang sirdn tich rat plurc tap 
co thb tir dat set nang den cat, san vii thirbng co 
dura cac manh vun, lion da kich tliirbc killing 
deu. Thanh phan cua siron tich lien quan mat 
thiet vbi da goc phong hoa nam a phfa tren cua 
dong cliuy. Nhan to khi hau ciing anh hiro'ng 
den tlianh phan va tinh chat cua sirdn tich. 0 
vung kill hau am irdt, tang sirdn tich khong 
dura cac loai mudi hoa tan nen tlurdng khong 
co hien tirgng ngirng ket mudi nlur o vung khi 
hau kho. 

Khi khoang each van chuycn ngan thi cac hat khong dugc mai tron va tuyen lua. Sucm tich 
khong co sir phan lop. Chihit day cua no o'cluin doc Ida. cd khi dat hang chuc met. 

Cac chi tieu c a ly cua sirdn tich khong cao. Do Id rdng tlurdng Ion, do ep co 1dm (tlurdng 
la 0,2/////// khi ap lire P = IkGIcnr). Luc dinh ket thap (0,05 -r 0,25 kG/cm 2 ), tan ra tuong 

doi nhanh. He so tliam tirong doi nho, vi vay tang sirdn tich a bd hd chira diroc coi nlur 
mot tirdng mjhieng chons tham cho hd. 

o <c. cu 

Cfin chti y lit tang sirdn tich dd trifol theo null Idp &\ Irani d pllia dirdi, nhat lit khi lap da 
cd do nghieng ldn, mat tiep giap co set, cd nirdt ngtini. Vi vay, cd khi nhin tren mat do doc 
tirong doi thoai nhirng lai xay ra trugt. Sir pha lioai (rang thai can bang cua bd doc la sirdn 
tich khi xay dirng (dao hd mong, lain dirdng...) cd the dfm tdi tnrgt Id nghidm trgng. 

Khi nude chay tap trung tlianh dong cd nang lirgng tirong doi ldn se gay ra hien tirgng 
dao pha manh theo dong, dirge ggi la tac dung xoi mon. Xdi mori phat trien manh d dat bd 

rdi, tham nude yeu nlur dat cat pha, dat set... tao nen cac ranh xdi. Ranh xdi gay nen sir chia 

cat, diio pha dirdng da, kenh muong ... Tiiy theo giai doan phat trien cua ranh xdi, ta cd the 
dung bien phap xir ly nlur lap bang cho trung, xay dirng cac dap chan de giam toe do dong 
nude, trong va bao ve ldp phu time vat... 

S3. HOAT DONG DIA CHAT CUA DONG SONG 

1.1. Hoat dong dia chat cua dong song 

Hoat dong dia chat ciia dong song the hien o' cac tac dung : pha hiiy dat da van chuyen 
san pliiim bi pha huy va tich dgng train tich. 

Tac dung pha huy gom co xam tliirc lining dung (dao sau long song) va xam there ngang 
(md long long song). Dao sau long song xay ra khi do doc ciia day song tuong dot ldn, trai 
lai nib rong long song xay ra khi do doc ciia day song nho. Khi day song dat den mat cat 



Hinh VIII-4. So do 

can tuo rang si fern rich 
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can bang thi tac dung xam thuc tam thfri ch&rn dirt. Khi dong song chay qua vung cddat da 
cumg mem khong deu nhau, da yeuddbi xam thuc daosau, da cirng con lai hinh thaih cue 
ghenh, thac. 

Tac dung xam thirc ngang lam cho long song duac mo rong va uon cong di, giy hien 
tirqng sut Id bd song, uy hiep cac cong trinh, dirdng sa ven song, thay doi luong la:h tren 
song gay trd ngai cho thuydn be di lai. De ngan ngira xam thirc bd cua dong nirdcco thd 
xay dung cac ke doc, ke ngang, n&n dong... 

San pham pha huy duac song tai di co the d dang hoa tan, la lung hay keo le duri day. 
Theo L.V. Puxtovalov thi tuang quan binh quan giua luong vat chat van chuydn d ca: trang 
thai tren vao khoang 2:4: 100. Do doc day song cang thoai, luong van chuyei bang 
phuong thirc hoa tan cang tang. 

Khi toe do dong nude giam di, mot cd hat nao day bat dau lang dong xuong. Ta: dung 
xam thuc va tram dong cua song duac giai thich nhu sau : Tac dung dia chat cua dorg nude 
do dong nang W cua no quyet dinh, ma dong nang cua dong nude thi phu thuoc vb khoi 
luong nude m va van toe nude v : 


W = -mv‘ 
2 


nii-D 


Khi chuyen dong, dong nang do bi tieu hao bdi ma sat giua nude vdi day song, gua cac 
lap nude vdi nhau va do sir chuyen van cac vat lidu ma no mang theo. Neu dong naig cua 
dong nude Idn han cac ton that tren, no cd tac dung xam thuc. Nguac lai neu nho hm, cac 
vat lieu se duac tram dong lai. Vi vay, d mdi doan song cudng do xam thirc, van chtven va 
tich tu ddu cd khac nhau va theo thdi gian, tac dung nay cd the thay the tac dung kia co khi 
chu yeu la xam thuc, cd khi chu yeu la tram tich. 

Nhin chung, theo hudng chay tu thuqng luu vd ha luu, do toe do dong nude giam dn ma 
vat lieu tram dong ngay cang nhieu, kich thude hat ngay cang nho. Do la quy luat tu - en lira 
tram tich cua dong song. Tuy nhien trong thuc te, do cd nhidu sir bie'n hoa tam thdDa cue 
bo cua toe do dong nude lam cho quy luat tram dong rift phuc tap. Vf du nhu tai not mat 
cat cua lung song mien nui cd the gap ca xoi Id bd ciing vdi tram tich cuoi soi d div song 
va tr^m tich cat, cat pha tren bai bdi. Ket qua tong hap cac tac dung do da hinh thaih nen 
dang dia hinh dac biet goi la lung song vdi thdm song va bai bdi. 

3.2. Dia hinh lung song cac loai tram tfch song (aluvi - a) 

Thdm song la nhung dai dat da nam ngang hoac gdn nSm ngang keo theo song (ion goi 
la them doc). Them song thap nhat cung la them tre nhat, bi ngap nude trong mua 10 goi la 
bai bdi. Cao han la nhung thdm tren bai bdi hay thdm song va duac danh so thu tir ir thap 
len cao. So luong thdm song vung dong bdng cd the tu 4 den 6 d nhung song midnnui cd 
thd nhieu hern, phfa tren thdm cao nhift la sudn da goc cua lung song {hinh VIII-5). 

Chidu cao h va bd rong b la cac yeu to ca ban cua thdm song. Chidu cao thdm biei doi tu 
vai chuc centimet den vai chuc met. Bd rong thdm cd thd tir vai chuc met den vai kilenet. 
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HinhVIIl-5. Can tao cua lung song 
h- Be l ong them ; h - Chieu cao them. 

Lung song co the’ co cau tao doi xung hay khong doi xung. Neu 6 mot bb khong co them 
tuong ling vdi bo kia hoac khi be rong cua no a hai bb khac biet rat Ibn thi goi la lung song 
khong doi xung. 

Them song mien nui thuang cau tao tut da goc va goi la them xam thuc. Tren mat th6m 
co the gap nhung lop cuoi va cat mong. O lung song dong bang chu yeu la th6m tfch tu day 
(hinh VI/I-6). 



a) b) 

Hinh VIII-6. Car loai them song 

a) Them xam thuc ; h) Them tich tu ; 1. Bui hoi ; 2,3,4 . Them song 


Th6m h6n hop la loai trung gian giCra hai loai tren. Loai thbm nay co day la da go'c 
nhung tren mat co lop phu trim tfch tirong doi day, nhung doi cho da goc vin 16 ra. 

So hinh thanh cac bac thim lien quan toi su nang len ha xuong co chu ky cua vo qua di't. 
So' chu ky nang ha va dac tinh ctia cac chu ky quyet dinh so' thbm, do cao va tfnh chat cua 
hbm. Ngoai ra no con phu thuoc vao tfnh chat cua dat da, cau tao dia chat, thirbng thi lung 
song dupe phat trien doc theo cac dut gay, cac dai dat da mim yeu... 

Tac dung tram tfch cua dong song cho ta cac loai tram tich song : 


185 


, ' -i J-J . 1 

Tram tick Idng song c6 the ph&n chia theo cac doan cua song. O mien mii thudng la da 
hoc, da tang dupe cac hat nho lap day. Loai tram tfch nay dupe thanh tao a vung day song 
co do doc 16m. Khi do doc nho horn, thanh phan cua no la cuoi, soi, cat. Cac hat noi chung 
trom nhSn. Do ep co nho ; ciromg do chong c&t, cho'ng nen tiromg doi cao. Tham nude manh, 
he so tham co the tdi \0Qm/ng d. 


U d6ng bang tram tfch long song rat da dang co the gap soi, cat cho den bun. Chung co 
sit tuyen lira hat mot each ro ret. Thubmg co cau tao theo nhip (cat, bun xen ke nhau) phan 
lop nghieng hay tha'u kfnh khong co quy tSc. Khi xay dung can luu y sir thay doi cac 
dac diem dia chat cong trinh theo khorig gian, sir xuat hien dat chay, xoi ngam va lun 
khong d6u. 


Tram tick bdi boi thudng co cau tao hai tang: tang duoi hat tuong doi tho, thirdng la loai 
tram tfch long song ; tang tren hat min hon duqc boi dap do vat lieu cua dong lu mang toi, 
thudng co chiia mot lucmg vat chat hum co. Chieu day tfch dong cua vat lieu sau mot com lu 
khong 16m, khoang vai milimet toi vai centimet. Hay chua cac thau kfnh hoac ldp kep. Do 
vay, nuofc trong bai bdi thudng co ap luc va li6n quan thuy lire chat che vdi song. Tram tfch 
bai bdi dd phat sinh cac hien tuong dia chat xau nhu : dat chay, xoi ngfim, nen qua, nen 
chua chat va nen khong deu. 


Tram tich ho st'mg trdu dupe hinh thanh d cac khuc song chet (lunh VIIl-7). Nhin chung, 
co thd chia ra hai tang ro ret : tang dudi giong tram tfch long song ; tdng tren thudng la bun 
dong co chda cat min hoac bun huu co, bun than. Thudng ton tai cac thau kfnh hoac ldp 
kep set rat mong n3m ngang. 



Hinh VIII-7 . Sif hinh thanh ho sting trait tren song Trang a Ackansa (My) 


186 




Tram tich ho simg trau thudng bao hoa nude, a trang thai cieo, mbm yeu vdi tinh ep co 
Ion, cirdng do chong cat nho, khong thcfrn hoac tham mrac yeu. Khi xay dung can chu y tdi 
trir<rt, lun nhibu va lun lau dai. 

Tram tich am song (hay tram tich tarn giac chSu) hinh thanh do song mang vat lieu tdi 
train dong d viing cira song cac lap tram tich bun, cat, set... Tram tich cira song thudng co 
cau tao ba tang : tram tich day la loai rat min (bun set) nam ngang phu le:i day bien ; tram 
tich giua hat tho hon thucmg d dang lop xien nghieng ve phia bien ; tram tich tren cung hau 
nhu nam ngang phu tren tram tich giua va co hat tho hem ca {hinh \ 111-8). 

Tram tich cua song phan nhidu thuoc loai cat min. cat pha va set. Do day va dien tich 
phan bo cua tram tich rat 1cm. Dac diem la co do rdng ldn, chda nhi6u muoi. 'rhudng co cac 
tfing kep set, vi vay tinh chat vat ly, co hoc thay doi rat manh rheo kho ; gian. Khi <3y 
dung thudng xay ra lun nhidu, lun Du dai va phat sinh dat cha\’, xoi ngam d tiong cac tang 
kep cat Mai ho dao trong tram tich cira song thudng kem on dinh... 



Hinh VIII-8. Phan ho cua tram tii h am song 
1 Da goc ; 2. Tram tich day ; d. Tram tich gii/a (cua song ven bien) 
4. Tram tich Idng song ; 5. Tram tich hdi hoi torn gidc chan. 


III. Phan loai lung song theo quan diem dia chat edng trinh 

Viec bd tri cac cong trinh tren song cung nhu viec chon phuemg an cong trinh, phuemg 
an thi cong phu thuoc rdt nhidu vao dang dia hinh, tinh chat va be da” c^c tang dat da cua 
lung song. Cac yeu to anh hudng nay da duac de cap tdi trong each phan loai lung song cua 
D.C. Xocolov. 

Dua vao hinh dang dia hinh lung song chia ra lam ba loai : 

Loai hem vuc : co bd doc dung, khong co ibp phu hay ldp phu rndng. Hinh thanh do su 
xam thuc thdng dung rSft manh liet. Dia hinh nay thich hap de xay dung cac dap cao, tuy 
nhien viec bo tri cong trinh va thi cong khong thuan tien, xay dung cau giao thong thi ngan 
nhimg tru cau cao. 

Loai lung song phat trien mot ben, mat cat ngang cua lung song khong doi xung : mot 
oen bd doc dung do da goc tao nen, mot ben bd doc thoai do boi tich tao nen. Loai nay 
thudng gap a trung va ha luu song. Dia hinh thich hop cho dap loai trung va dap ci'u tao 
hdn hap, cau vuat song d day khong on dinh, cac mb bi xoi, do dci ebu can dai 
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Loai lung song phat trien hai ben thubng gap 6' ha lim song. Lung song rong, bb song 
thoai, them doi xung, bai boi phat trien, tang phu day. Dia hinh nay tien cho viec bb' tri 
cong trinh va hien trubng thi cong, nhung nen cong trinh thirbng phai xir ly phuc tap, chibu 
cao dap nhb, chieu dai crtu Ion, cau can dai. 

Dua theo trinh do dong nhdt cua dot dd chia ra hai loai : 

Lung song co ca'u tao d6ng nhat: khi dat da b hai ben bb va b day song la nhu nhau. 
Vice xay dung thuan lpi nhung there te it gap. 

Lung song khong dong nhat: khi hai ben bb co sir I'hac nhau ve tmh chat da't da, do day 
tang phu, bb day lbp phong hoa... Loai lung song nay thubng thay trong thuc te va dibu kien 
dia chat cong trinh tuong doi phuc tap. 

Dua theo he day tang phu da chia ra nhieu loai lung song khac nhau. Cach phan chia nay 
cho ta so bo phuong hubng xir ly nbn thi cong mong. Chang han, neu lbp phu mong ta co 
the dao bb di, nhung khi lbp phu day ta nen dung cac bien phap khac nhu cu, chan danh... 
de xi'r ly thain dubi nbn cong trinh. 

Cach phan loai tren dupe tong hop trong hinh Vlll-9. 


§4. CAC HOAT DONG DIA CHAT 6 BIEN 

Bien chiem hon 70% be mat trai dat, co vai tro rat lcVn trong dibu hoa khi hau, trong 
cung ca'p thuy hai san, drill mb va khi dot cho luc dia va la nioi trubng van tai thuy rat quan 
trong. Viet Nam, chi co hon 330.000km“ dat lien, nhung co tbi 3.260km dubng bb bibn, lai 
co nhibu hai dao xa bb, nen phan bien cua chiing 1 1 rong gap nhibu lan da't libn. Bi^n cua 
Viet Nam nhibu nang am, nhieu hai sail, nhibu chin klii va naui ligay tren mot trong nam 
dubng hang hai quoc te quan trong. Boi vfty, nghien cuu bibn nbi chung, dia cha't bien noi 
ribng co tarn quan trong dac Diet. Trong pham vi b day, d ung ta chu trong 3 nbi dung: hoat 
dbng dia chat b dai duong, b ria luc dia va nhung dibu crin chu y khi khai thac bien. 


4.1. Cac hoat dong dia chat b dai duong 


Trong nhung thap nien gan day, nhb cac thiei bi mbi, cho phep nghien cuu sau 5 den 
10km dubi muc nubc bibn, chung ta da biet dupe dia chat dubi day dai duong cung da dang 
va phuc tap ching kem gi tren luc dia. Doc day dai duong cung ton tai nhung dai nui cao 
khong 16 theo dubng kinh tuyen, xen do la cac dai dong bang - dong bang bien tham... la 
sail pham cua qua trinh tach gian vo trai dat vbi qua trinh macma (phun trao) doc theo cac 
durt gay mb. 


Tram rich bien khoi hau het la cac vat lieu co hat set (< 0,005mm) gom cac khoang 
thach anh, fenpat, set... dua tir luc dia tbi bang gio va hai liru, cung cac xac, phan cua cac 
oai sinh vSt bien, goi la tram tich bun dai duong, co mau nau hoac do nau, tbc db tram rich 
.At nhb, trung binh khoang Icm/lOOOnam, b cac vung nubc sau tren 4000 met thi do anh 
hubng cua doi ngheo cacbonat trong nubc bien, ma cac vat lieu lang chim qua dbi nay da bi 
hoa tan hb't phan cacbonat, nen vat libu tram dong dubi day khong gap cacbonat, ma chu 
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yeu la cac loai bun tao diatome, radiolaria... O cac nui nguon goc phun trao khong co cau 
tao hinh non, ma co di'nh bang, the hien mot qua trinh nang len va bi song mai bang roi lai 
thut liin xuong nhu hien nay. 

o 

1 

2 

3 

4 

5 

6 

Hinh VIII-10. Do sail hi) cachonat trong dai dirang 
(Theo F Press va R. Silver, 19H2) 




Hinh VIII-11. Cue phdn khu dia hinh cua mien ria hie dia 

4.2. Cac hoat dong dia chat a vung ria luc dia 

Th£m luc dia la phan bien nam trong pham vi do s^u nirdc tir 200 den 650 met, la phan 
luc dia bi ngap nitoc hien nay. O day co nhieu loai tram tich dupe dua tu luc dia tai va tir 
cac san pham cua sinh vat bidn. Dp do'c cua thdm trung binh tir 2 den 3 met/km, tren bP mat 
kha bSng phAng nay cung xuat hien nhidu thung lung hep va sau goi la cac hem vuc duoi 
bien, thuong la do cac thung lung song trong luc dia keo dai ra khoi do cac dpt bang ha.... 
Gia tri kinh te cua thPm luc dia rat 1dm, bdi a day giau hai san, nhieu dau khi va co nhieu 
anh hucmg 1dm den vung ven bien cua luc dia. 

Noi tiep them luc dia vai chan luc dia (hinh VIII-] I) la suoii luc dia, do doc 60 ~ 
70m/km. CJ chan luc dia do doc hai giam di va keo dai cho toi dong bang bien tharn cua dai 
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duong. 6 sudn va chan luc dia thirdng xuat hien cac dong bun dat di chuydn cham chap vdi 
khoi luong khong 16, dac biet la trirdc va sau cac tran dong dat dudi day bien, hinh thanh 
cac non bun dat bien sau. Dong bun dat nay tlurdng la nguyen nhan do vd cua dan khoan, 
cua cac duong ong din dau khf, truydn thong dubi bien. 



Hinh VIII-12. Sir pluil sink do in; him din do sit: tram rich a suan l in dia 


4.3. Cac hoat dong dia chat ciia song bien 


Song bien xuat hien nho gio va cac hoat dong khac cua bien. Song bien co vai tro circ k't 
quan trong trong hinh thanh dia hinh vung bo bien va cung co the thay co 3 qua trinh la tao 
vat lieu tr6m tich (xam thirc bd), van chuyen va tuyen lua vat lieu tram tich va tich dong vat 
lieu tram tfch. 

Cac thong so co ban dung de mo ta chuye-n dong cua song la budc song L, chu ki song 
f va toe do truydn song v. 


v 


L 

T 


Ngoai ra con co cac dac trung phu them nhu chidu cao song H, do sau mire nude truyen 
song, da song... 

Nang luong cua gio, dia chan, nui lua... truydn cho nude de’ tao ra song duac the hien 
qua cac thong so' co ban cua song. Song bien hinh thanh do bao (gio xoay) thudng co bien 
dong Idn theo thdi gian. Cac song co chu ky dai (20 giay hoac ldn hon) chi xuat hien khi 
toe do gio, thdi gian gio va da song circ dai, ngirdi ta da quan sat duac song co chieu cao H 
tdi 30 met hoac hon the d cac dai duong md, cang d xa cac nguon gay song thi song chuyen 
dong cang co quy tac hon. Song ldn do bao, do dong dat xuat hien d xa vung gay song dupe 
goi la song d6nh. Viec md ta song kha phtre tap, tuy nhien d viing nude sau - ldn hon mot 
nua chidu dai (budc) song thi cac budc song va toe do song co the’ md ta bang ham so cua 
-hu ky: 


L = 




va v 


Ik 


g£ 

2k 


(VIII-2) 


Trong do: g la gia toe trong trudng. 
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Sau khi chuyln thanh song dPnh, cac nhom song co chu ky tircmg tu truyen v6 phfa 

trudc cho tdi khi chung gap dupe her bi£n va gay ra cac boat dong dia chat cua viing ven bd. 

Doe dubng di chuydn mot mat song bi tieu hao nang lupng, do trai rpng ra theo cl.i6u 

ngang cua song (nhu ta nem 1 hon da xuo'ng nude, song se lan rpng ra tir phfa), lam nang 

nude do khac phuc cac ma sat cua nude khi dao dong... thi mat khac cung co th£ dupe cang 

cap them nang lupng do gio thoi hoac do chan dong dudi dat truypn len... Hien nay dua vao 

cac dac trung cua gio, bao, dong dat... co thd tien lupng dupe chu ky va chieu cao cua song 

se truyen tdi. Khi song tdi gan bd, do anh 

hubng cua bd, dang hinh sin cua cac di’nh 
, v , „ Dinhsor.g 

song, tron, thap, chuyen dan sang cac saj 0,25 chu ky 

dang song dinh nhon, sic vdi cnidu cao 

song Idn dan len. Qua trinh nay bat dau 

khi do sau muc nude giam den bang mot 

nua chidu dai song, luc nay ca van toe va 

bude song deu giam, trong khi chu ky 

song khong doi, do do dinh song phai 

dang cao, lam tang do doc song dan tdi 

hinh thanh song vd. Ngudi ta chia ra hai 

loai song vd la song vd kieu do nude va 



song vd kidu quang nude ( hinh V111-15). 


Hinh VlII-13. Chuyen dong hinh (ran cua 


c ac hat nude trong cue song 0 nude sou 


Song va do nude 



Hinh VII1-14. Thay doi Hinh VIIJ-15. Song va do nucc 

cua song khi den gan bd vd song vd quang nude 
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Khi song chuyen dong vao bd vdi mot goc xien Ion thi se xay ra sir giam toe do song 
khong ddng d6u tren mot con song, la nguyen nhan hlnh thanh song khuc xa va hinh thanh 
mot dong nude doc theo bd bien goi la dong bd. O vung bd bi6n, sir tac dong cua song vao 
bd cang trd nen manh 1 iet khi co hoat dong cua thuy tridu, cua sir thay doi hudng cua song, 
nhat la d cac vung co bien do tridu ldn (10 -r 16m) va thufdng co bao ldn xay ra nhir doc bd 
bie’n Trung Bo cua nirdc ta. 

Dong bd thurdng khong lien tuc, ma bi ngat quang bdi cac hem biein hay cac cua song co 
nude do ra biSn ldn va d day hinh thanh cac dong xoay. Mot trong cac anh hudng quan 
trong nhat cua dong doc bd la sir di chuyen bun cat, doi khi ca cuoi soi, doc theo bd, bit cac 
cua song, hinh thanh cac dSm pha (pha Tam Giang) hoac noi dao vdi bd (Ban dao Sofn Tra). 

Vdi cac hoat dong dia chat cua song a vung bd bien, dudng bd bie’n duqc dac trung 
bang sir thay doi lien tuc, hlnh thanh mot thach thuc ldn doi vdi viec quan li khai thac bd 
bien va vung bi6n, trude het la sir tan cong gay gat va b6n bi cua song lam cho dudng bd bi 
xam thirc kha nhanh (vai met, tham chf vai chuc met/nam) lam huy hoai cac cong trinh ven 
bi6n... Ngoai cac qua trinh xam thirc bd, cac qua trinh tram tfch vat lieu cung da lap day cac 
ludng lach di lai cua tau thuyln, cac cira thoat lu cua cac song do ra bien, va hinh thanh cac 
dang bai bi6n khac nhau, ngudi ta chia ra 3 loai bd bien chmh la bd bie’n tr^m tfch nhu bd 
bien vimg Nam Bo, bd bien vung chau thd song Hdng; bd bie’n xam thirc va xam thirc kien 
tao nhu bd bien Trung Trung Bo; bd bie’n nguon gdc sinh vat nhu bd bie’n vung Trudng Sa, 
Hoang Sa cua nude ta (hinh VIII.20). 



Hinh VIII-20: Sif phut trien cua cac atoll; 

a) Che am tieu diem ditac tao thanh quanh mot nui Ufa hoat dong; h) Cac dm tieu Ion ten 
theo phi/ong thdng dung tao thanh dm tieu chan trong khi nui Ivta lun sut va hi hdo mon ; 
c) Lun sut them nifa thi chi cor. cac dm tieu d tren muc nude bien; d) Atoll tren ban do. 
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4.4. Cac moi nguy hiem a vung bb bien va cac noi dung can luu y 

Trong lich sir phat trien kinh te xa hoi, phan ldn dan cuf da chon vung ven bien, noi 
ma thuan lpi cung nhidu, nhung hiem hoa cung chhng it, dudi day la mot so hiem hoa 
thirdng gap. 

- Sir thay ddi mire nude bien 

Khac xa bd mat tTnh, mire nude bien luon luon thay doi theo cac thdi gian dia chat, 
nguyen nhan chii yeu la sir thay doi nhiet do khi quydn dan den cac qua trinh tan va dong 
bang ciia mrdc d cac dia cue va sir chuyen dong nang len ha xud'ng cua vo qua dat do cac 
hoat dong kien tao dia chat khac nhau, hinh thanh nen cac goc xam thuc khac nhau, bien co 
the tien vao luc dia, tao dia hinh ngap nude nhir d Ha Long hien nay hay cac thdrn bien can 
tren luc dia, nhir cac bai so hen a Dien Chau... gay hu hai cac cong trinh ven bien. 

- Bao xoay nhiet doi, tir dai dirimg do bo vao dat lidn, gay nen song d6nh pha hoai bb 
bien va cac cong trinh ven bien, gay ngap man cac vung canh tac ven bien. O nude ta, su6t 
2/3 bb bien tir Mong Cai tdi Vung Tau deu thirbng xuyen bi uy hiep bbi cac tran bao xoay 
nhiet doi. Nguy hai do bao gay ra se tang them khi d6ng thdi vdi bao lai co tri6u cubng... 
Ngirbi ta da quan sat cac dpt song do bao, dong dat gay ra co do cao rat lbn (goi la song 
thekn) tir 10 den 30 met, vdi birdc song tir 150 den 250km, chu ki 10 den 60 phut, lam ngap 
lut ca nhirng vung rong ldn d ven bb bien. 

Hien nay, vdi nhung hieu biet ve qua trinh dia chat a bi6n noi rieng va qua trinh tir 
nhien d bidn noi chung, co the' ap dung cac giai phap nham giam thieu thiet hai do bid’n gay 
ra, nhung trude het can: 

- Nhan biet dupe cac quy luat chung v6 cac hoat dong dia chat d bien va cac hoat dong 
dia chat rieng cua nhung vung rieng le. 

- Cac hoat dong dia chat co tfnh chu ki, do vay cac tai lieu ghi chep lich sir can dupe coi 
trong va trong quy hoach, thiet ke cac cong trinh khong dupe bo qua cac su co dac biet. 

- Gin chu y tdi cac giai phap phong, chong roi mdi den xur li cac van d6 dia chat bat lpi. 

§5. HOAT D0NG DIA CHAT CUA HO VA SU THANH TAO CAC TRAM TICH H0 

Hoat dong dia chat ciia hd co the’ coi nhu hoat dong dia chat cua bi^n tren quy mo nho 
hern, cubng do yeu horn, trong do co su tham gia rat ldn cua thuc vat. Cac hoat dong nay the 
hien ro d cac ho co dien tfch ldn (vai kilomet vuong trd len). 

Su xam thuc bb hd khong ldn lam va xay ra chu yeu d cac bb do'i dien vdi hudng gio 
chfnh. Tuy nhien, do'i vdi cac ho nhan tao, do dieu kien on dinh cua bb chua dat tdi can 
bang ma muc do xdm thuc bb va bdi king long hd tang len rat nhidu. Cac san pham pha huy 
cua bb va cua song mang tdi dupe van chuyen va tich dong tir bb vao long hd. O ven bb 
tram tich loai hat tho nhir cat, san... d xa hon, hat nho dan. O trung tarn hd dong tram tfch 
set, do la loai tram tfch chu yeu ciia hd. 
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O viing khi hau am, tram tich set bun thubng chufa nhieu chat hCru. co, pha voi, pha silic... 
Viing khi hau kho, b cac ho nubc man - dat set chufa mubi, thach cao. Tram rich ho phan bb 
hep, co bb day mong hon tram tich bien, co tfnh phan lbp ro ret, phan anh sir tich dong bibn 
dbi theo miia. Cac lbp tram tich thirbng mong, ngoai ra co the co dang thau kinh det, do la 
dau Lieu rat dac trung cua tram tich hb va cung la dac tmh bat loi nhat cua tram tich hb 
trong xay dung. Set hb b cac trang thai deo mbm, chay, co do lb rong lbn, khong tham 
nirbc, cubng do nho, kem bn dinh. 

Khi hb bi can den mbc do nao do co the hinh thanh dam lay. Ngoai ra, dam lay con dirge 
tao thanh do su dang cao cua mire nirbc dirbi dat. O vung dam lay, thirc vat phai trien va 
chet di hinh thanh nen loai tram tich bun than, bun cay thoi va than bun. Khi xay dimg b 
vung dbm lay, tren nbn dat bun, bun than va bun cay thoi .. thi cong trinh du nho cung 
khong bao dam dibu kien xay dung ; viec cai thien loai dat nay thirbng kha phbc tap va 
ton kem... 


§6. HIEN TUONG DAT CHAY 

Dat chay hay cat chay la hien tuong dat mbm rbi bao hoa nirbc chay vao cac cbng trinh 
dao cat qua no nhu mot dich thb nhbt deo. Khoi lirong da't chay co the nho, nhimg cung co 
the rat lbn ; thirc te da co nhiing vu dat chay tbi hang trieu met khoi... 

Dat chay gay nhibu kho khan cho cbng tac dao dat va gay bien dang b nbn cac cbng 
trinh ke can. Thirc te cho thay hien tuong dat chay co the xay ra b nhibu loai dat da khac 
nhau tir set den dat van thb (loai nay goi la dong lu bun da). 


6.1. Cac loai dat chay 


Dat chay thubng xay ra trong dat bao hoa nubc b trang thai dac bibt. Theo tinh chat va 
nguyen nhan phat sinh dat chay co the chia ra lam hai loai la dat chay gia va da't chay that. 


/. Dat chay gia la loai dat chay go ap luc thuy dong. Khi chuyen dong, nubc dubi dat 
gay ra trang thai ap suat thuy dong tac dung len cac hat dat da va duoc xac dinh theo bieu 
thufc sau: 


0 = y„ J -—~ 

g dt 


(VIII-3) 


Trong do : 0 - ap luc thuy dong cua nubc tham ; J - dung trong ciia nubc ; g - gia toe 
dq 

trong trubng ;-van toe nubc tham ; J- gradien tham 

dt 


Nubc dubi dat van dong hoan bien, nbn van toe rat nho so vbi gradien ap luc, vi vay co 
thb bb qua thanh phan thb hai. Khi do, ap lire thuy dong la tich cua dung trong nubc va 
gradien ap luc cua nubc : 

0 = y n J (VIII-3a) 
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Phuong tac dung cua ap lire thuy dong co y nghTa rat Ion doi vdi sir on dinh cua dat. Khi 
ap lire thuy dong hudng xuong dirai thi se lam chat, tang cuong do va do on dinh cua dat 
(hien tuong nay xay ra d thuong hru dap, day h6 chua, day kenh din...), con khi ap lire thuy 
dong hudng len tren co tac dung lam xop rdi dat (xay ra d ha hru dap, day ho dao hay d cac 
sudn doe tham udt...), sinh ra hien tuong dat chay, xoi ngam. 

Khi ap luc thuy dong bang hole vuqt qua trong luqng dly ndi cua cac hat dat da thi se 
lam cho hat dat d trang thai lo lung va bi di chuyen : 

® = Yn^th = din 

J th =^- (VIII-4) 

Yn 

Trong do: J th la tri so gradien ap lire nude tdi han. 

Neu coi dung trong cua nude khong doi va bang mot don vi (y n = 1 Glen/ thi tir (VIII-4) 
ta co : 

ih = Ydn 

tuc la trang thai chay xay ra khi gradien ap lire 
nude tham blng dung trong daly noi cua dat. 

Trong thuc te dat chay gia rat de thoat nude, 
dong dat khi thoat nude co dang hinh non (hinh 
\ '/II-2Ia), nude thoat ra de iang trong. Not chiin 
in tren dat lau bi xoa sach. 

2. Dat chay that la loai dat co keo huu co - 
khoang vlt bam tren bd mat hat dat, tao lop 
tnang tron tua nhu chit dan nhdn, lam cho cac 
hat dd truot len nhau va chay, tua dich thd deo nhdt 

Dat chay that co luc dinh thap, he so tham nho, sue chong cit thap, bien dang cao, d 
trang thai chay deo. Dat nay co tinh xuc bien, dd chuydn sang trang thai chay khi kien true 
thien nhien bi pha huy. 

Dat chay that co lien quan dd'n sir phln huy chat huu co, thanh phan khoang vat va cac 
boat dong cua vi khuan. 

Tinh chat cua dat chay phu thuoc nhidu vao tinh chat cua moi trudng nude, 16 r6ng. Khi 
ndng do ion hydro hoac dung luqng hap thu thay doi, cung nhu de kho dat, se din den dat 
mat tinh xuc bien, cuong do tang, 6n dinh vdi nude va nhu vay khong xay ra hien tuong dl't 
chay. Day la dac tinh rat quan trong de co the’ de ra bien phap xir ly dat chay. 

O dat chay thlt, phan ldn nude d trang thai lien ket nen kho tach ra. Nude trong dat lau 
ling trong. Dong dat chay thuc co dang nhu tarn banh day (hinh Vlll-21h). 

Theo nghien cuu cua nhieu tie gia, dl't chay that xay ra trong loai dat co cac dac trirng 
sau : nhom hat nho hon 5mm khong dudi 3%, do Id rdng cao (43 4- 45%), do Im phan tu 


(VII1-5) 



Hinh VI11-21. Phan hiet dat chay 
a) Gid , h) That 
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ldm nhdt - tren 4%, tfnh tha'm va ti'nh thoat nirdfc nho, co mat keo hum cor - khoang vat, ding 
liromg hap phu 5 12 mg.dl, co tfnh xuc bien, mai dd'c thien nhien phu thuoc vao do arm, khi 
dat kho tfnh chat thay ddi. Da't chay thudng xay ra d do aim gan gidi han chay. 

6.2. Bien phap xur ly dat chay 

Muon xir ly dat chay c3n thu th$p cac tai lieu ve loai dat chay, pham vi phan bo, u'nh 
chat cac tSng dat lien quan vdi t^ng da't chay, muc nudrc dudri dat... 

Trong trudng hop khai dao hd mong, thi cong cong trlnh ng^m.. trong vung dal chay, 
tuy theo tinh hinh cu the ma xu ly bang cac phircmg phap sau : 

1. Lam kho nhdn tao dat hdo hda nude bang thiet bi ha thap muc nirac duai dat : gieng 
cham kim, gid'ng khoan... Nude dudri dat se khong chay true tiep vao ho mong ma chay 
ng^m dudri day hd mong. Bien phap nay dung cho dat chay gia, loai da't chay do ap luc thuy 
dong. Tuy nhien, neu ket hap cac phuong phap khac co the xu ly duac dat chay that, vf du 
nhu ket hop gidng cham kim vdri phuong phap dien tha'm. 

Ha thap muc nude dudi dat bang ho khoan co hieu qua khi da't da co he so tham khdng 
nho han l m/ng.d va khong nho horn 0,2mlng.d trong trudng hap dung gieng cham kim. 

2. Chan dat chay bang phuong phap co hoc (cu thep, cir gd, tudng hao, gieng chim...) 
hoac bang phuong phap hda hoc (dong ket dat da) nham tao “buc tudng“ bao quanh hd 
mong d£ ngan dat chay. 

Phuong phap cu chi xu ly dat chay den dd sau 25m, lbn horn nua bien phap nay tien hanh 
rat kho khan. Cir thudng dong tdi lap each nude, 8n dinh d^ tranh hidn tuong dat chay qua 
day cir vao hd' mong. Vi vide thao dd van cir phurc tap, cho nen trong trudng hcrp kd't hap vdi 
muc dfch chdng tha'm lau dai co thd sir dung tudng hao da't set vira tien loi, vira kinh te. 

Trong pham vi ho mong hep va sdu co the dung phuong phap gieng chim. 6 ta da ha 
gieng chim cho tru giura cdu Danh (tren dudng sd' 10), tram bom Huu Bi (Ha Nam), tru cau 
Thang Long... 

3. Can hang dp luc gay ra da't chay bang khong khi nen - phuong phap gieng chim hoi ep 

Dung ap luc khi nen (thudng tdi 2,5 at de’ can bang vdi ap luc nude gay ra da't chay. Ap 
luc nude cang ldn thi ap luc cua khi nen cang ldn. Phuong phap nay chi dung khi mong 
hep, do sau mong ldn vi ky thuat thi cong kha phirc tap. 

Trudng hop cong trinh phai dat tren t^ng da't chay thi co the dung ngay no lam nen thien 
nhien hoac phai tien hanh gia co, nen chat - nen nhan tao. Khi dat mong cong trinh tren 
tcing dat chay d dang nen thien nhien thi thiet ke gio'ng nhu tren nen dat yeu, tai trong tac 
dung nhat thiet khdng duac gay ra lun nhieu, lun khdng ddu. Khi mong dat khdng sau phai 
khdng che tai trong tac dung len nen, md rdng mong, co bien phap bao ve ket cdu thien 
nhidn cua da't; thiet kd ldp dam, san dem hoac lap betong dem (trudng hop dac biet) d dudi 
day mong. Ngoai ra, cong trinh thiet ke can co do cung bao dam on dinh khi nen lun nhieu, 
lun khdng deu. 
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Khi tang dat chay nSm gftn mat dat va co bd day khong Ion thi nen dat mong d t£ng 
dudi, chat va on dinh hem hoac tren lofp dem bang cat, dam. Khi mong dat sau thi nen sur 
dung mong coc, (chidu dai coc co the 30 + 70m), gieng chim (tdi d6 sSu 80m), gieng chim 
hai ep (tdi do sau 70m). 

Co the’ dung phuomg phap dien tham (de lam kh6 da't), phuang phap cha'n ddng d dudi 
sau (dd nen chat dat), phircmg phap phut silicat, hai dung dich... de’ cai thien tfnh chat cua 
tang dat chay. 

§7. HIEN Tl/ONG XOI NGAM DAT DA 


Xoi ngSm la hien tuang cac hat dat da bi loi cuon khoi vi tri ban dau dudi tac dung t it., 
nude tham ; trong dat da dan dan hinh thanh cac khe hong. Xoi ngam phat trien Ion (6 the’ 
gay sut lun mat dat, hu hong cong tnnh. O Vidt Nam nhieu cong luon qua dd da bx hu h i 
do xoi ngam. 


7.1. Dieu kien phat sinh, phat trien xoi ngam 

Xoi ngam xay ra chu yeu do nang luang ca hoc cua dong tham, vi vay co the tliay di£u 
kien phat sinh, phat trien bao g6m : 

/. Ve dat da : Dat da phai co cac 16 r6ng ldn dd cho cac hat vun co the di qua duqc. 

C’hdng han trong dat vun rai, neu trong dat da chi co 2 ca hat hinh cau vdi duemg kinh hat la 

D va d thi giua cac hat ldn co the hinh thanh 16 r6ng vdi Rich thude 16 rong trung binh la 

2 1 

dr = —D , con 16 rong be nhat co dmVng kinh d min = -d r . Nhu vay, cac hat nho chui qua 16 
5 8 

r6ng giua cac hat ldn khi quan hd giua chung : 

D 8 5 
— 2 :-.- = 20 
d 1 2 


Vay didu kien can thiet de co xoi ngtim trong dat rai la : 

— >20 
d 


(vin-6) 


Trong dd : D - dudng kinh cua hat ldn ; d - dudng kinh cua hat nho, bi xoi rua. 

Tat nhien, khi dat da co nhidu co hat thi thong thudng la dudng kmh 16 rong bi giam di. 
Hien tupng xoi ngam kho xay ra han. 

Trong thuc te', vdi hai tang tham nude khac nhau, dong tha'm tu tang tha'm yeu sang tang 
tha'm manh, thi xoi ngam co the xay ra khi su chenh lech he so tha'm qua 2 lan : 

•^ > 2 (VHI-7) 

k, 

Trong do : kj, k 2 la he so' tham d lap 1 va 2. 
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Ddi vdi da ci'mg nurt ne, dac biet la nut ne kien tao, thi ve didu kien 16 r6ng thong thudng la 
da thoa man dd phat sinh xoi ngim. Nhung do cac hat c6 gin kit cung chic, muon xoi ngam 
ddi hoi phai co nang luong de pha vo moi lien ket giua cac hat vdi nhau, nen kha nang xay ra 
xoi ngim kh6 hon, cham hon. 

2. Ve nude thd'm : Nang luong dong thim phai du Ion. Doi vdi dit dinh va dat da lien ket 
chic, nang luong dong tham (bao g6m ca co nang va hoa nang) phai du de hoa tan hoac 
tach vo co hoc moi lien ket giua cac hat. Thong thuemg, nang luong nay phai xac dinh bing 
thuc nghiem cho timg loai dat da va tung loai nude khac nhau. 

Doi vdi dat rdi thi nang luong co hoc phai du de day ndi cac hat vun, tdc la gradien dong 
thim phai Ion hon hoac bing dung trong diy n6i cua cac hat vun rdi theo edng thuc 
J th > y dn , trong do : J th - gradien tham tdi han ; y dn - dung trong diy n6i cua hat bi xoi 
ngam trong dat da vun. 


D6 xac dinh van toe bit dau co kha nang v$n chuyen cac hat cat nho trong cat hat ldn, 
khi dong thim tCr dudi I6n, S.V.Igobax da dua ra edng thde xac dinh van toe tdi han v th (sau 
do da dupe L.I. Kogolov b6 sung) : 


v th = 0,26d 2 


f 

1 + 1000 

V 


^60 ) 


cmls 


(VIII-8) 


Trong do: d - dudng kinh trung binh cat hat nho ; d 60 va D 60 - dudng kfnh hat ma nhung 
hat co kich thude bing va nho hon chiem 60% t6ng khoi luong kho cua ldp cat hat nho va 
hat ldn. 

Cdng thuc nay chi dung cho cat ddng nhit co dudng kinh 0,088 + 0 ,5mm va dam ddng 
nhit co dudng kinh 2-^3 d6'n 12 + 1 5mm. 


Hi6n nay, trong linh vuc xac dinh dieu kien xoi ngam da co nhieu cong trinh thuc 
nghidm khac nhau. E.A.Zamarin dua vao quan hd gida dd rdng va dung trong hat da dua ra 
edng thurc xac dinh J lh : 


J.h = 


III 

Un 


- 1 


(l - n) + 0,5n 


(VIII-9) 


Trong dd: y h - dung trong hat ; y n - dung trong 
nude ; n - do rdng cua dat. 

V.C. Istomina (1948) da nghien cdu va lip dd thi 
xac dinh quan he giua van td'c tham va gradien tham 


vdi do khong ddu cua co hat 


z 60 
*10 J 


cho trudng hop 


ddng thim tir dudi len (hinh VI11-22). Dd thi cho thay 
do khong diu cang ldn thi J, h cang nho. Dat kho xoi 
ngim la dat co cd hat gan nhau. 



2 5 10 15 20 25 30 d 60 /d 10 


Hinh VIII-22. Do thi quan he qua 
gradien tham tdi thieu (an todr) va 
muc do khong dong nhdt cua det khi 
ddng tham tit dudi di len. 
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7.2. Bien phap xiir ly xoi ngam 

Khi nghien cun xoi ng^m, ngudi ta phai lam sang to thanh phdn khoang v£t va thanh 
phan co hat, kien true, ca'u tao, di6u kien the nSm cua d&t da, thanh phan va tfnh chat cua 
nude tham, gradien tham cung nhu dong thai cua nude mat. Tit do xac djnh vung co nguy 
cof xoi ngSm va lira chon cac bien phap phong ngira. 

/ Dien tier dong thaw: Co thS thong qua didu tiet dong nude mat hay bien phap keo dai 
dong tham nham giam nho gradien tham thuc te, giam hoac triet tieu han xoi ngam, nhu 
dung san phu, tudng cir, man chan, khong che nude mat dao dong... 

2. Gia co dat da del tang tri so gradien tham tdi han nhu dam chat da't. phun vua gdn ket 
dat da de giam do rong va tang cudng lien ket cua cac hat dat da vdi nhau. Bien phap gia co 
thich hop cho cong trinh dat dap, cho ndn cong trinh co gradien tha'm cao. 

Tao Idj) dat chon# xoi ngam bang each dat cac thiet bi loc nguac de tao ldp loc tu 
nhien, giam gradien tham va khong cho hat dat da di qua. Thiet bi loc ngupc thfch hop vdi 
cong trinh dap, thudng bo tri sau tudng chan, vach au thuy^n, ha luu dSp, edng nude... 

§8. HIEN TUONG KARST (CACXTO) 

Karst la hien tuong nude tren mat, nude dudi dat rua lua dat da, tao nen cac khe ranh, 
cac hang dong ngam, (Karst -Kar la ten goi mot lang d Nam Tu, nai lan dSu tien nghien 
cuu hien tuortg nay). 0 nude ta, karst thanh tao cac hang ddng trong da vdi d Ha Tay, Lang 
Son, Moc Chau, Ninh Binh, Phong Nha... 

8.1. Cac hinh thai karst 

Do tfnh khong dong nhat cua dat da cung nhu sir bien ddng theo khong gian va thdi gian 
cua cac nhan to tu nhien ma karst rat da dang. Theo quan diem hinh thai, karst dupe chia ra 
4 loai sau : 

Da tai meo va n'oig da la hinh thai dac trung cho karst mat. Da't da khong ddng nha't, 
dudi tac dung hoa tan da hinh thanh cac tang da sot d cac dang cay da, cdt da xen ke cac 
khe ranh hep doc ngang. Tren cac cky da, cot da lai tie'p tuc bi chia xe nho hon hinh thanh 
cac chom nhon hoat, nhap nho nhu tai meo (hinh VIlI-23a). 

Plieu karst vd dong hut mwe la cac Id hut nude mat d trong da. Karst co dang phdu, 
dang hang dong... vdi kich thude vai met den vai chuc met (hinh VIII-23b). Thudng thudng 
dudi day pheu, day dong hut nude co phu mot ldp tan tich vun nat l^n nhieu cky co muc. Vi 
tri pheu va dong karst thudng co lien quan vdi cac khe nut kien tao, mat ph&n ldp, cac ddi 
pha huy kien tao. 

Dong karst vd song ngam la su phat trien cao cua karst ngam (hinh VIII-23c). Kfch 
ihirdc karst co khi tdi hang tram met, pho bien la hang chuc met. Cac ddng karst thudng 
dupe noi lien vdi nhau bang cac dudng ham karst, qua do nude chuyen ddng, goi la song 
ngam. Song ngam co the’ dai tu vai chuc met den vai nghin met, vdi luu lupng tiir vai met 
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khd'i tdi vai chuc met khd'i giSy. 6 nude ta da phat hi6n song ngam nho trong cac vung da 
vdi thuoc Cao Bing, Lang Son, Moc Chau, Phong Nha... 

Vung trung vd thung Jung karst la thdnh qua cuoi rung cua karst ngam (hinh V III -23d). 
Khi karst ngim phat tridn manh, cac hang dong mot rong co the gay sut vom, tao nen cac 
vung trung karst. Khi vung trung co kich thudc ldn hay nhieu vung trung an thong vai nhau 
goi la thung lung karst. Day thung lung thudng ton tai cac pheu karst Lung karst ngSp 
nude tao hd karst nhu ho Ba Be... 



Hinh VIII-23. Cac h'mh thdi karst 
a) Da tai meo va rung da ; b) Pheu karst ; 
c) Dong karst va song ngam ; d) Thung lung karst 


8.2. Y nghia cua viec nghien ciiru karst 


Trong vung da karst, nuac tren mat rut het xuong s&u n6n han han thtrcmg xuyen de doa 
san xuit n6ng nghiep, chan nu6i, sinh hoat. Cac c6ng trlnh dang nude, do nude tham qua 
cac hang ddng karst, nhi6u khi khong th^ dang nude dupe. Dap, dudng giao thdng... co th6 
bi sup dd do ndn cd hang ddng. Nude d cac hang dong co thd chay vao hd mong, cac edng 
trlnh ngim. O nude ta cung nhu tren thd gidi da khdng ft edng trinh bi that bai trong vung 


da karst. Vi vay can phai hidu biet vd karst dd tranh cac nhupc diem va phat huy cac uu 


didm cua no, nhu dung nude karst dd tudi, lpi dung cac hang dong karst dd lam ho tfch 


nang, dudng din nirnrc bd tri nha may, xt nghidp ngim... 


Mat khac, vung da voi karst con la nai cd canh vat muon hinh nhu Tam Thanh, Nhi 
Thanh, Phong Nha, Non Nude, Huang Tich, Ha Long, Bai Tu Long vdi dia hinh ngap nude 
vdi nhieu canh sic rat ky di... ma thien nhien da xay dung san cho ta. 


8.3. Dieu kien phat sinh, phat trien karst 

Karst phat tridn trong cac didu kien sau day : 

- Vd, da : da cd tmh hoa tan va tha'm nude manh. 

- Vd nude : nuo luon luon van dong va cd nang luc hoa tan. 
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1. Dieu kien ve dd 

Ti'nh hoa tan phu thuoc vao loai da. Trong cac didu kien khac nhir nhau, mire do hoa tan 
tang dan tCr dolomit den da voi, thach cao, muoi mo. Cac khoang vat co nang lire kel tinh 
ldm thl kho hoa tan. Muc do hoa tan con phu thuoc kich thude hat va cac tap chat trong da. 
Da kien true hat nho, co chira pirit (FeS-,) co kha nang hoa tan cao, ngUpc lai, da kid'n true 
hat Ion, chira nhieu set, sat, silit thi kha nang hoa tan giam di. 

Tinh tha'm nude ciia da phu thuoc muc do nut ne cua da. Da nut ne manh (trudng hidp co 
khe nut kien tao, ddt gay...) thi dien tiep xuc giua nude va da tang len, tdc do luu ddng cua 
nude ldn, do do kha nang hoa tan ldn. Cac tang kep khong tha'm nude trong da da han che 
pham vi phat tridn karst. 

2. Dieu kien ve nude 


Nude co nang luc hoa tan khi chira C0 2 xam 
thuc va cac axit khac. Su van ddng cua nude la 
didu kien thuan loi cho viec giam nong do 
cachonat, tang kha nang xam thuc hoa hoc cua 
nude. Do quan he phu thuoc nay, ta chia ra cac 
ddi karst sau (hinh VIII-24 ): 

- Ddi nude van dong thang dung thi karst 
phat tridn chii yeu la thing ddng; 

- Ddi nude van dong hdn hop, karst phat 
tri£n theo ca hai phuong ; thing dung va nam 
ngang, hinh thai karst rat phuc tap; 

- Ddi nude van dong nlm ngang, karst phat 
tridn theo phuong ngang; 



4 


Hinh VIII-24. Cac ddi karst 
1 . Ddi thang difng ; 2. Ddi hdn hop ; 
3. Ddi nam ngang ; 4. Ddi ngung tre. 


- Ddi ngirng tre, karst khong phat trien dupe, trong hoc karst thudng co bim cat la'p day. 


8.4, Cac nhan to anh hudng den qua trinh phat trien karst 

Nhan to anh hudng den qua trinh phat trien karst thi co rlt nhieu, nhung d day ta chi ndu 
mot s6 nhan to chinh. 

Nhan to dau tien chi phoi quy luat phat trien karst la cau true aja chat cua khu vuc, ndi 
bat nhat la cac he thong khe nut, mat phan ldp va cac ddi pha huy kien tao. Khi cac ting da 
nlm ngang, khe nirt kem phat trien thi cac hang di ng karst phat trien nong, thua va ch|m 
chap. O cac viing da ud'n nep, khe nut kien tao phat -rien manh, thi karst phat tridn sau, toe 
do ldn va thudng keo dai theo cac ddi pha huy, cac k en tao chinh. 

O viing co su nang len, ha xuong cua mat dat thi ;arst phat trien theo nhieu tang, nhieu 
ddi khac nhau. Didu do giai thich su xult hien cac hi lg dong tren sudn nui cao va chim slu 
Ing tram met dudi muc nude hien tai. 

Vi tri dia hinh va do doc dia hinh anh hudng ran ldn den hinh thai phat iri£n karst. (3 
viing phan thuy, karst phat trien theo kieu da tai mec va ranh nong. 6 viing chin dd'c la cac 
phlu va hang dong hut nude, cac hang dong ngam. 
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Sir dao dong mire nude mat co anh hudng rat ldn den toe do va hinh thai phat trien karst 
d cac dai da ven bo. Khi mire nude dao dong ldn, nude dudi dat cung dao dong theo, van 
dong nhanh hon lam tang mdc do karst hoa. Vi tri goc xam thuc dia phuomg thay d6i se lam 
bien doi cac ddi phat trien. Mua nhidu va mua khong ddu lam cho dong thai nude dudi dat 
thay doi nhidu hem va da hoa tan manh horn. 

Dong vat va thuc vat tren mat da co the lam tang toe dd hoa tan da mot each gian tiep, 
nhu lam tang dong nude ng&'m xuong khi mua, hay tiet ra cac chat co tac dung lam tang 
tfnh hoa tan cua nude ddi vdi da ; mat khac, cac ldp phu thuc vat co tac dung bao ve ldp 
phu tan tfch se lam giam mure dd phat trien karst. 

Viec xdy dung ho chda, kenh dSn, khai thac nude dudi dat,.. ciia con ngudi cung co anh 
hudng den xu the phat trien karst. 

0 nude ta, cac vung phan bo da vdi rat rong rai, trude het la d B&c Bo, sau dd la Trung 
Bo. 6 Nam Bo thi co it hem. Tdng cong dien tfch da vdi chiem 1/6 dien tfch loan qude, 
ridng d mien BSc co khoang 50.000 km 2 (ch\em 1/3 dien tfch). Theo M.A. Dubaxenko, karst 
da vdi d Viet Nam dien hinh cho karst nhiet ddi vdi nhfrng dac diem sau : 

- Vi dieu kien anh hudng den qua trinh karst rat phong phu (mua nhidu, nude mua chira 
nhidu axit va vi sinh vat) ma co nhimg bie’u hien karst rat manh me. 

- Karst phat tri£n dudi rdng thuc vat ma nhidu nori co ldp set tan tfch day, tao thanh karst 
che phu Ioai trung gian giua karst tro trui cua midn khf h$u can nhiet ddi (Dia Trung Hai) 
va karst phu km cua midn on ddi quanh nam mua nhieu va co mua lanh sau sSc. 

- Co nhirng hinh thai karst tren mat va ngam kha doc dao nhu mui nhon 1dm chdm, hang 
dong, song ngdm... 

- Co Ioai nui sot, da sot nkn rai rac, ngdn ngang nhu dan trau den tren ddng co la Ioai 
hinh thai rat dac biet cua karst. 

8.5. X£r ly karst khi xay dung 

Trong nhung nam qua, chung ta da xay dung thanh cong nhi6u cong trinh thuy Ipi d 
vung da vdi nhu h6 chira C^m Ly (Quang Binh), Pac Bo (Cao Bang) cung nhu nhidu tuyen 
dudng giao thdng qua vung karst. Cac cong trinh thuy dien cd ldn nhu Lo-Gam, Hoa Binh, 
Som La, Thac Ba... ddu nam trong vung da vdi kaist. Vi vay, can phai co cac hidu biet vd 
karst d Viet Nam de cd the bao dam cho cong trinh xay dung dupe an toan va kinh te. 

Thi cong, xd ly karst thi khong kho. Van de co ban va kho khan nhat la lam the nao tim 
ra dupe quy luat phat sinh phat trien, mdc do va vi trf phan bo karst. Vi chi co nhu vay mdi 
dd ra dupe bien phap xu ly thfch hop nhat. Cho nen, khi nghien cuu karst cho xay dung can 
tim hieu : vi tri phan bo', hudng phat trie’n karst, mdc do va vat chat lap nhet, tfnh chat da, 
cac he thdng khe nut, dut gay, uon nep, cac tang kep khong tham... Nhung tai lieu tren day 
khong chi quyet dinh vi tri cong trinh ma con quyet djnh ca hinh thuc ket cau, bien phap xu 
ly va bien phap thi cong cong trinh. 

Bien phap xu ly karst cd the tien hanh nhu sau: 


204 



- Sira sang mat bang lanh tho (thudng di kern vdi viec dung da't set de tret bit khe nut, lS'p 
ho sut va phPu cung nhung vi tri' go ghe khac cua dia hinh), d6ng thbi didu tiet dong chay 
mat va lam kenh ranh tieu thoat nude tu ncri san xuat. 

- Phut xi mang vao da theo dien khi da bi hoa tan la nPn true tiep cua cong trinh de lam 
cho da dupe lidn khoi, tang them do bdn, dp on dinh va dp each nude. 

- Xay mong tru sau, khi tang da bi karst hoa khong day ta dung coc cat qua. Nhung tru 
nay chon sau tdi tang on dinh phia dirdi bao dam cho cong trinh an toan. 

- Nen chat va gia co dat da: Khi xay dung cac cong trinh ngam, moong khai thac va 
mong ho sau thudng phut xi mang vao dat da o pham vi duong chu vi cong trinh, vao vo 
cong trinh ngam. 

- Lam man chong tham de phong mat mroc do tham qua ndn hoac vai dap bang each 
berm vfra xi mang vao 16 khoan da khoan doc mat chiu ap cua dap. Man chong tham con 
dung de bao ve ho mong va cac phan ngam cua cong trinh. Trong truong hop nay co th6 
dung cac loai dung dich set, bitum, vfra xi mang. 

- Cac bien phap ket cau de chong karst: Co the diPu chinh dp sau dat mong, lam dem da 
dam, be tong hoac be tong cot thep lot vao duoi mong, tang cubng cot thep cho cong trinh 
(dai be tong cot thep d dinh mong va san gifra cac tang nha), han che so tang nha va mat dp 
x&y dung... 

- Bien phap de quai va gieng vay nham gifr mroc trong ho chua khoi tham mat di theo 
cac phPu, hang, dong karst. Bien phap nay chi xir ly khi karst phat triPn 6 gan muc nude 
dang cua hd chira. 

- Karst phat trien ngam thi tien hanli khoan phut vfra de lap nhet khe hd, hang dong. Vira 
thong thudng la xi mang, set, bitum. 0 cac cong trinh thuy lpi, ngudi ta thudng bo' tri d6 
vfra phut tao man chitn khong tham nude dirdi nen cong trinh dang nude hoac doc theo bb 
ho chira, trong da karst (hinh V/Il-25a). 




Hinh VI11-25. Xu lx karst 
a) 5(7do sun phu vd man chan; h) De vdy 

I. L&p set Inyen san phu; 2. Man chan hang khoan phut; 2. De vdy hang hetong; 4. Da voi karst hod. 
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- Giam kha nang hoa tan cua nude bang phuong phap trung hoa. Ngudi ta cho mu6'i 
khoang vao nude, lam cho nude bao hoa cac thanh phan vat chat d6 nude khbng gay ra su 
xam thuc da d nai x&y dung. O trong pham vi long ho, neu vung phan bo da voi hep va d do 
cao gan muc nude ho, co the dung bien phap de vay hay gieng vay de ngan nuoc ho vai khu 
vuc karst co nguy co mat nude (hinh Vlll-25b) 

§9. HIEN Tl/ONG TRl/OT DAT DA 

Truat dat da la hien tuong di chuyen cua cac khoi dat da, thudng la dat da loai set, vdi 
cac daft da n4m tren no, theo mot mat truat nao day 0 cac sudn doc. Sir di chuyen do xay ra 
vdi toe do khac nhau, tu vai milimet/ng.d den vai met/h, rat it khi den hang chuc met h. Khd'i 
dat da bi dich chuyen goi la khoi truat. Chieu rong khoi truat co the tdi hang tram met, the 
tich co the tdi hang trieu met khoi hoac hon nua. Can phan biet hien tuong truat dat da vdi 
hien tuong da do, dat sut - hien tuong di chuyen nhanh, dot ngot dudi dang lan. Id cua cac 
khoi dat, khoi da d cac bd doc dung. Truat dat da co the pha hoai dudng giao thong, nha d, 
dap dang nude... dat d tren sudn doc hay dudi chfin doc truat. 

Qua trtnh truat dat tao nen dia the truat. Dac di£m cua no la map mb dang bac vdi cac 
khe nut va vach truat lam ranh gidi phia tren cua khoi truat (hinh VI11-26). 



Hinh VIII-26. Hien tuong man dat. 

a) Mat c at doc khu truot (hinh tren); b) So do dp life cua phan to dat ; c) Duong cong hiei (Jang. 
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C) nude ta, trupt dat xay ra d rat nhieu nai nhir cac trifin song Hong, song Thai Binh, 
song Me kong... d cac tuyen giao thong nhir dudng so 6, dudng so 4... Do do chi phi ve xu 
ly trupt dat hang nam rat Ion. Hien tupng trupt mai kenh, mai ho mong da lam tang khoi 
lirong cong tac va keo dai thoi gian thi cong. Khoi lirong dao dat d nhieu doan kenh dao 
Panama tang gap 5 -s- 6 Ian so vdi thiet ke la do trupt dat gay ra. 


9.1. Nguyen nhan gay ra trupt dat da 

De hieu dupe ban chat cua trupt dat da, ta hay nghien ci'ru hien tupng chay deo cua dat 
loai set. 

Qua trinh nen chat dat trong thien nhien khi dia hinh nam ngang la qua trinh nen khong 
nd hong. Di6u kien do co the thuc hien dupe trong phong thi nghiem bang each cho bao 
quanh mfiu dat mot vong kim loai hoac tao ra ap luc hong bang ap luc thang dufng, tuc la khi 
CT| = a 2 = a 3 (hinh VIII-26h). Trang thai ung suat do goi la trang thai ung suat thuy tlnh. 


Cudng dp bien dang vdi su tang ung suat thuy tlnh se dan dan giam xuong. VI vay, quan 
he giua bien dang tuong doi (gia su la bien dang thang dung) cua mSu dat vdi ap luc a la 
dudng cong thoai dan (dudng 1 trong hinh Vlll-26c). Tromg trudng hpp a-> =a 3 = 0, bien 
dang tuong doi se tang hon nhidu khi tang a, (dudng 2 trong hinh VIII-26c) ; sau khi ap 
luc a, dat tri so tdi han a lh , bien dang tang len dot ngot va khi ap luc co dinh, bien dang 
vSn tiep tuc tang. Tri so a th dac trung cho gidi han bPn cua mSu dat khi bi nen. Bien dang 
cua miu dat tai ap luc nay goi la bien dang chay. 

Co the tien hanh nhirng thi nghiem trong diPu kien mau dat chiu ap luc ben co tri so nho 
hon O]. Hien tupng se xay ra nhu dudng cong 3 (hinh Vlll-26c) ; doan dau la tong hpp ket 

qua cua ca qua trinh nen va chay cua (3dt. Khi lang o, cd iiglua la tang hieu ung sua't chinh, 
bien dang chay tang len. 

Ket qua cua nhidu thi nghiem cho thay trong diPu kien do bln nhu nhau, kha nang va 
cudng do chay cua dat set se tang cung voi su tang cua hieu cac ung sutft chmh. Khi giam 
Oi gidi han bPn chiu nen cua mSu dat se tang len nhanh hon. 


Mot vat the d trang thai chay, do bdn cua nd chu yeu la do luc dfnh va dupe dac trung 
bang bieu there : 

a, - a 3 = 2C (VIII-10) 

Trong do : cr,,a 3 - ung suat chfnh Idn nhat va nho nhat ; C - luc dfnh. 

Neu hieu cac ung suat chinh vupt qua 2C, dat bat dau chay. De danh gia kha nang on 
dinh chay cua dat, ngudi ta dung he so on dinh K 6d : 


K ed = 


2C 


(VIII-11) 

Oj - a 3 

CJ trang thai tdi han K 6d = 1 ; khi K 6d >1, dat d trang thai on dinh ; khi K 6d <1, da't d 
’.rang thai chay. 

Cac loai da cung chi cd the chay khi cac ung suat chinh chenh lech rat ldn, cho nen bieu 
hien chay chi xuat hien khi da d sudn rat doc, d vach gieng sau. 
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Bieu thuc tren cho ta thay sir chay cua dat co the do anh hircmg cua hieu irng sual chfnh 
goi la chay deo co hoc, con loai giam do b 6 n (lire dinh) dudi tac dung cua cac qua triih hoa 
ly, duqc goi la chay deo hoa ly. 

1. Chay deo cohoc 

Mot phan to dat nfim d sirdn doc se co ung su&'t chfnh Ion nhat Oj tao bdi trong luqng 
cac ldp dat da nSm tren no va ung suat chfnh nho nhat 03 la ap lire hong. Tri so C 3 nho 
nhat v 6 phfa siron doc. Sir thay doi 0 | - o 3 co the’ do tac dung dao xoi bd cira song, co cac 
cong trinh dao cat chan doc (ducmg sa, kenh muong...), cong trinh xay dung a trei sudn 
doc, do chat tai, do xe chay... Nhung tac dong nay da lam giam he so on dinh va do viy da't 
da d 6 sinh bien dang chay. 

Cirdng do bien dang chay cua dat da khong chi phu thuoc vao tri so tuyet doi cui hieu 
Oj -03 . Thirc nghiem cho thay rang hieu O] -ct 3 tang do 03 giam se gay bien dan' chay 
manh me hon trirdng hop tang 0 [ tdi 2,5 den 3,5 lan. Chang han, co the’ chat tai de t;o nen 
tri so AO) hoac dao chan doc de tao tri so Ao 3 thi sir pha huy nhu nhau khi : 

A 03 = pAOj (VII-12) 

Trong do : r\ = 0,2 -r 0,4. 

2. Chay deo hoa ly 

Lufc dinh cua dat la do lire Vandecvan (lire 
dinh nguyen sinh) va lire ion (lire gan ket do cac 
muoi thach cao, canxit, sat ttch dong). Anh 
hudng cua lire Vandecvan se giam do dat bi no, 
con anh huong cua lire ion giam do mang lien 
ket ximang bi pha huy. 

Qua trinh kho udt xen ke nhau lam cho 
cirbrng do cua dat da 0 tren mat dat giam di. 

Anh hircmg nay chi co tac dung d 6 'n do sau nhat 
dinh. Lire dmh k 6 't cua da't va he so on dinh bien 
doi theo thdi gian nhu hinh VIll-27a. Ket qua 
cua cac chu ky kho udt xen ke nhau do lam cho 
he so 6 n dinh giam dan tdi don vi. Thdi ky kho 
co thd ldn hon don vi, con thdi ky mua nho hon 
don vi. Trong dat da xuat hien hien tuqng truqt 
dong. Dac trung cua loai truqt nay la toe do di 
chuye’n bid'n doi theo mua va giant theo chi^u 
sau ( hinh VIII-27b). Hlnh tuqng th 6 hien cua loai 
truqt nay la tao nen canh quan “rung cay say”. 

Truqt co the theo cac mat ma 0 day co moi 
lien ket ydu nhat nhu mat Idp, mat ranh gidi 



a) Thdi gian I 



Hinh V111-2 7 

u) He so on dinh thay doi theo thdi yan ; 
h) So do truot dong ; 

1. Dei; 2. Cay ; 3. Tcing dd ; 

4. Cot dien ; 5. Ttfdng chan, more 
c ong trinh ; 6. True difdng hi dich clvyen. 
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giira lop phu va da goc. Loai truot nay xay ra vdi toe do tiro'ng doi Ion va co the theo cac 
mat truot d sau. 

Trong thuc td thudng thay truot la do tac dong dong thdfi cua ca co hoc va hoa ly. 

9.2. Danh gia do on dinh tnroi cua mai doc 

Cac loai dat khac nhau co dicu kien on dinh khong giong nhau, vi vay can dupe danh gia 
theo cac co sd khac nhau. 


1. Do on dinh cua mai doc can too hoi doit rdi 

Mai doc On dinh nho co lire ma sat trong (con C = 0), vi vay su can bang on dinh cua 
mai doc se dupe bao dam khi moi hat phan to tren mat mai doe d trang thai On dinh (hinh 
V111-28) theo plurong trinh : 

tga = f = tg <p (VIII-13) 

hope : a = (p 

Trong do : a - goc doe cua mai ; f - he sd ma sat trong ; (p - goc ma sat trong ; nghla la 
doi vdi dat rdi, do on dinh cua mai doe dupe bao dam neu goc nghieng tu nhien a bang 
hope nho hon goc ma sat trong ip cua moi trudng. 


2. Do 6n dinh cua mai doe can tao hoi dat dinh 

Neu dat tren mai doe chi co lire dinh (con cp = 0), thi den do sau nao do (hinh VIII-29) 
mai doe co the thang clung, con sau hon nfra mai dele co dang dirdng cong. 

Chifiu cao gidi han h gh ma den do mai doe co the’ giCr dupe d vi tri thang dung nho luc dinh: 

2C 


Kh = 


(VIII-14) 


y 


Trong do : C - luc dinh ; y - dung trong thien nhien cua dat. 

Cac toa do bat ky cua mai doc, ke’ tir dc) cao gidi han cua phan mai doe thing dumg, theo 
Idi giai cua V.V. Xokolovxki lien quan vdi nhau theo phuong trinh : 


2C 

y = —-ln- 

y 


cos 


h gh 

y---- 

2C 


1 


) 


cos 


y 


*gh 


y 




(VIII-15) 


-l__i_Z 
2C 2C 


Trong thuc te, khi sir dung cac phuong trinh (VIII-13) va (VIII-14) can phai dua vao he 
sd du tru thlch hop, bdi vi cac phuong trinh nay bieu thi su can bang gidi han ciia dat. 

3. Do on dinh cua mai doe can tao hoi dat co ma sat va luc dinh 

1. PhUo’ng phdp V.V. Xokolovxki: Tren co sd bai toan phang can bing gidi han r V.V. 
Xokolovxki da tim dupe Idi giai de’ xac dinh hinh dang mai doe on djnh cua dat co ma sat 
va luc dinh. Cac do thi ciia Idi giai nay dupe neu d hinh VIII-30. Do la toa do khong thu 
nguyen ciia mai doe dn dinh doi vdi cac goc ma sat trong ip khac nhau. 
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Hinh VII1-28. So do on dinh 
cua mdi dat red 


Hinh Vlll-29. So dd on dinh 
mdi doc trong dd't dinh 


Hinh VIII-30. Hinh dang 
mdi ddc 6n dinh deu trong he 
toa do khong thu nguyen 



Toa do thiic te cua mai doc se la : 

x = x'— va y = y'— (Vni-16) 

Y Y 

Gia tri thuc cua tai trong gioi han tren mat phang n4m ngang cua mai ddc thang {hinh 
V111-31 a), xac dinh theo bieu thuc : 

P Kh = d z C + cotg(pC; y = y'— (Vni-17) 

Y 
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Bang VIII-1 neu len cac dai lucrng khdng thu nguyen a z tuy theo goc ma sat trong cp va 
goc nghieng a ciia mai doc vdi mat phang nSm ngang. 



Hinh Vlll-31. So do phdn ho tai trong tren dinh doc. 
a) Mai doc phang ; h) Mai doc cong. 


Khi mai doc co dang dirdng cong (hinh Vlll-Slb), ap lac gidi han tren mai doc co th6 
xac dinh theo cong thdc : 


P gh = Ccotgcp 


1 + sincp ^( 7I ~ 2 h 0 )ig<f> 
1 - sincp 


(VIII-18) 


Trong do: a 0 - goc gitfa dudng tiep tuyen cua mai doc tai di6m O va mat phang nam ngang. 


Bang VIII-1. Cac he so khong thur nguyen <s y de xac dinh ap lire 


gidi han tr£n mat nam ngang ciia indi doc 



Tri so <p 

v' 

9 = 


(p = 20 

0 


<P = 

30° 



(p = 40 

0 









Tri so a, do 








0 

10 

0 

10 

20 

0 

10 

20 

30 

0 

10 

20 

30 

40 

0 

8,34 

7,51 

14,8 

12,7 

10,9 

30,1 

24,3 

19,6 

15,7 

75,3 

55,9 

41,4 

30,6 

22,5 

0,5 

9,02 

7,90 

17,9 

14.8 

I 2.0 

43,0 

32,6 

24,4 

18,1 

139 

94,0 

62,6 

41,3 

27,1 

1 

9,64 

8,26 

20,6 

16.6 

n.i 

53,9 

39,8 

28,8 

20,3 

193 

126 

81,1 

50,9 

31,0 

1,5 

10,2 

8,62 

23,1 

18,2 

14,1 

64,0 

46,5 

32,8 

22,3 

243 

157 

98,5 

50,8 

34,7 

2 

10,8 

8,95 

24,4 

19,9 

15,0 

73,6 

52,6 

36,7 

24,2 

292 

186 

115 

68,4 

38,1 

2,5 

11,3 

9,28 

27,7 

21,4 

15,8 

82,9 

59,0 

40,4 

26,0 

339 

215 

132 

76,7 

41,3 

3 

11,8 

9,59 

29,8 

23,0 

16,7 

91,8 

65,1 

44,1 

27,8 

386 

243 

148 

84,9 

44,4 

3,5 

12,3 

9,89 

31,9 

24,4 

17,5 

101 

71,0 

47,6 

29,4 

432 

271 

164 

93,0 

47,5 

4 

12,8 

10,2 

34,0 

25,8 

18,3 

109 

76,8 

51,2 

31.1 

478 

299 

179 

101 

50,4 

4,5 

13,2 

10,5 

36,0 

27,2 

19,1 

1 18 

82,6 

54.7 

32,7 

423 

327 

195 

109 

53,3 

5 

13,7 

10,8 

38,0 

28,7 

19,9 

127 

88,3 

58,1 

34,3 

568 

354 

211 

117 

56,2 

5,5 

14,1 

11,0 

38,9 


20,6 

135 

94,0 

61,6 

35,8 

613 

381 

226 

125 

59,0 

6 

14,5 

11,3 

41,8 

31,4 

21,4 

143 

99,6 

65,0 

37,4 

658 

409 

241 

132 

61,7 
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2. Phifong phdp cung trifat tai han gdn dung cua 
Terzaghi. Gia sir rang mai doc bj pha huy theo mat 
trirot ab (hinh V111-32) la cung tron vach nen bdi ban 
kfnh R tu tarn O va di qua chan mai doc. 

Khi goc ma sat trong cp = 0, do on dinh cua mai 
doc se dirge xac dinh bang tri so lire dmh tac dung 
tren cung AB = /. Tut dieu kidn can bang mai doc, 
ta co : 



C = Q — 
R/ 


(VIII-19) 


Hinh VlII-32. Xdc dinh do on dinh 
cua nidi doc theo cung trifat tai han. 


Trong do : C - lire dmh can thiet'de bao dam on dinh mai doc ; 

Q - trong lugng lang th6 trirot cua mai doc ; 
r - canh tay don cua lire Q doi vdri tarn vong tron O. 

Vi tri tarn O cua cung trirot tai han Terzaghi duac xac dinh dan tri bang cac goc (3, a va 
0 . Tri so C th xac dinh tur bi6u thiic : 


yh yh 
f(a,p,0) x c 


(VIII-20) 


Trong do : x c - he so on dinh, phu thu6c vao mai d6'c p . 

Khi bi6't P, a va 0, vj tri tarn cung tron tdi han O co th6 tim tren d6 thi Felenius 
(hinh VII1-33). 

D6 on dinh mai doc se dugc bao dam n£u lire dmh thirc te C » C th . Neu goc ma sat 
trong tp > 0 thi trong trudrng hop nay bifiu thurc (VIII-20) van co y nghTa, tuy vay ham so d 
mau so con phu thude vao goc ma sat trong (p : 


r - 

Mh,<p 


yh 


yh 


F(a,p,0,<p) x 


c,cp 


(VIII-21) 


Trong do : x c m - he sd 6n dinh, phu thude vao goc ma sat trong (p va goc mai doc p . 
Ty sd cua he so on djnh x c cp he sd x c khi (p = 0 goi la thong sd ma sat : 




<p 


Xc,(p 

Xc 


Do Xcq, = "Hep Xc ta c6 : 



0<p 



(Vm-22) 


(VI11-23) 
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Trong do : C th xac dinh then hicu thirc (VIII-20). Doi vdi trudng hop cp ^0, tri so 

—-tity theo goc ma sat trong 9 vdi goc mai doc p khac nhau duoc xac dinh theo do thi 

% 

Felenius (hinh VI/I-34). 


0 

u . 0 



10 20 30 40 50 60 70 60 i' 

Hinh VIII-33. Sir phu thuoc \i in trim Hinh VIII-34. Sir phu thuoc thong so p (p 

( ling Iron gid’i han vdo gdi null dm [i. vri goc ma sal trong vdi car nidi doc klu'n nhau. 


3. Phuong phdp mat tnfo’t aim.; 
trdn hinh trie Day la phuong phap 
cung trupt tdi han Terzaghi lllCii 
the. Diing phuong phap d6 thi giai 
tich de’ tim mot mat trupt dang tin 
iron di qua chan mai doc, ma khi ay 
lie so on dinh cua mai doc la nlio 
tthat (hinh VIII-35). 

Luc nay he so on dinh p se bang: 


Z Nf+ c/ 


(VIII-24) 


Trong do : SN - tong cac lire 



phap tuyen tac dung hudng tarn doi 
vdi mat trupt ; f = tg(p - he so ma 

sat ; C - luc dinh trong pham vi doan 
cung trupt ; / - chieu dai cung trupt; 


Hinh VIII-35. Xac dinh on dinh nidi doc 
tlico phuong phdp mat truot tru trdn. 


IT - tdng cac luc gay trupt, tac dung theo cac ticp tuyen vdi mat truot. 


Khi sir dung phuong phap nay. tir :am O, bat ky nao do vdi ban kmh R ngudi ta ve mat 
trupt ah qua diem a cua chan mai doc. Phan mai doc han che bdi cung ah va dudng gay 
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khuc cua mai doc amb dirgrc chia ra lam nhi6u lang the’. Trong lirong cac lang the 
Qi>Q 2 >Q 3 ’ --Q n tlR h bang the tfch cua hinh tuang ung nhan vdi dung trong dat y. Cac lire 
chong trugt N va lire gay trirat T se tfnh theo cac cong thuc tirang ung : 

Nj = Qjcosa ; T, = Q, sina. 

Sau khi xac dinh dugc he sor), tiep tuc ve va tfnh cac mat trugt h'rnh tru vach nen tut cac 
tarn mdi 0 2 , 0 3 , ... cu nhu the' cho den khi tim dugc tri so rj min cue tieu tren dudng thang I. 
Bang each tuemg tu, tim he so on dinh cue tieu rj min doi voi duang thang dumg II, III... cuoi 
cung tim tri so cue tieu cua he so on dinh cue tieu r\ min min . Mat trugt hinh tru tuang ung 
vai he so 6n dinh r] min mjn la mat co kha nang gay trugt da't mai doc. Do on dinh cua mai 
doc se dugc bao dam neu r] min min >1 - 

Viec xac dinh he so 'n minmin bang phuong phap mo ta Iren doi hoi phai x&y dung nhieu 
d6 thi va tinh toan phi6n phuc. Vi vay, nhi6u tac gia da giai san bai toan nay cho mot so 
truang hgp thuang gap. 


4. Phtfomg phdp mat trirat phdng: Trong cac trudng hgp mat trugt trung vai mat phan 
lap, khe nut, dut gay... thi sa d6 tfnh toan se theo hinh VIII-36a. Di6u kien can bang cua 
khoi trugt theo mat I -1 dugc xac dinh bang phuong trinh : 

T = Ntgcp + Cl (VIII-25) 

Trong do: T - luc gay trugt, T = P sina; 

N - luc chong trugt, N = Pcosa ; tg ip = f 

la h6 s6 ma sat trong cua da't da ; C - luc 
dinh ; / - chifiu dai cung trugt ; P - trong 
lugng cua khoi trugt ; a - goc nghieng 
cua mat trugt. 



He so 6n dinh dugc tfnh theo bie’u 
thurc: 


p = Ntg< ^ + C/ (VIII-26) 


Trong trudmg hgp dat da khong 
d6ng nha't, co cac khe ndt, mat trugt 
se co dang bac (hinh VIII-36b). Bang 
each phan khoi, de trong m6i khoi 
mat trugt la phang, ta co the tfnh 
dugc tri so cua cac luc gay trugt va 
chdng truat : 



Hinh VIII-36. Mat tri/at 
a) Phdng ; h) Dang bac 
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T = P| sina, + P 2 sina 2 + P 3 sina 3 +... + PjSinotj; 

N = P] cosa( + P 2 cosa 2 + P 3 cosa 3 +... + PjCosa,; 


tir do xac dinh he so on dinh : 




IfN,+C / 



(VIII-27) 


5. Phuong phdp thtfc nghiem: Goc doc on dinh cua mai con dupe xac dinh bang phuong 
phap phan tfch dia chat cong trinh. Dua tren ket qua quan trac nhieu n3m d nhieu mai doc 
trong cac loai dat da khac nhau, ngudi ta dira ra tri s6 goc doc on dinh cho tung loai dat da 
trong cac diSu ki^n nhat dinh. 

Goc doc on dinh cua mai a mot so loai da't da dupe xac dinh bang he so m = tga, trong 
do a - goc nghieng cua mai so voi phuong thang dung. 


Gid tri m 

Loai dat dd 

0-0.2 

Da ran chac chua bi phong hoa 

0,2 ^ 0,5 

Da phong hoa 

0,5 ^ 1,5 

Dam, cuoi, soi 

> 1,5 

Cat, cat pha, set pha, dat set 


9.3. Bien phap xu ly trirot 


/. Bien phdp phdiig trtfot 

Doi voi loai truot do chay dco c a hoc can tranh dito cat chan doc, xay dung cbng trinh 
hay cha't tai tren stron doc, ngan nguta tac dung dao xoi chan doc cua song, bi^n... 

Doi vdi loai trurot do chay deo hoa ly c^n dieu tiet dong mroc mat, khong cho chay vao 
khu virc trirpt. Thoat nude dudi dat d6 giam ap lire nude va tang cudng do cua dat da d sudn 
do'c. Bao ve Idp phu thuc vat de chong xoi mon, phong hoa. 

2. Bien phup chong trtfot 

Cham dut tac dong cua cac nguyen nhan gay trupt nhu lam tudng chan song, tudng 
huong dong de tranh tac dung dao xoi chan doc cua nude mat. Thoat nude dudi da't. Bat 
mai doc (hinh Vlll-37a). (3 nude ta da dung bien phap bat mai doc d£ chong trupt mai 
duong 6 to tren quoc Ip so 6, so' 4... mai kenh, cac ke chan de phfa song. 

Chong su dich chuyPn cua dat da bang cac cong trinh chan giff khoi trupt : coc, tudng 
chan, be phan ap (hinh V1II-37I), c, d ). Khi xu ly trupt cua nen dudng sat phfa bac cau Ham 
Rong (1963) ngudi ta phai dap cac be phan ap cao 5 -r 6 m, rong 30 -r 45m doc tuyen, de giu 
chc> nen dudng cao 9m dupe on dinh. 

Tang cudng do dat da bang cac phuong phap ximang hoa, set hoa, dien hoa... 
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Hinh VIII-37. Cat hien phap t hong truprt. 
a) Bat nidi doe ; h) Dong eoe ; e) Be phdn dp : d) Tuong t han. 


§10. HIEN Tl/ONG D0NG DAT (DIA CHAN) 
10.1. Khai niem 


D6ng dat la hien tuong chan d6ng cua vo qua dat vt the con duqc goi la dia chan Theo 
thong ke, hang nam tren qua d&'t da xay ra hon 5.000 lan dong dat ma con ngirdi co th; cam 
tha'y duqc, va le tat nhien so lan dong dat do may ghi phat hien con lorn hom nhieu. 06ng 
dat manh thitofng gay ra cac ton that 1dm ve ngudri va cua. Vt du nhu tran dong dat narr 1920 
b Cam Tuc (Trung Quoc) da lam cho hau het nha cua bj do sap, nui la, dat nut, song sioi bi 
dat da lap day {hinh VIII-38). So nguai chet va bi thuang len tai 230 nghln. Nguy h.i hom 
ca la su d6 va cac de dap. 



Hinh VIII-38. Tod nha kien eo do hi do sap do dong dot. 
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Can cur vao nguyen nhan phat sinh co the chia ra cac loai dong dat sau : 

Dong dat do dot sift sinh ra do khoi dat d tren noc cac hang dong ngam, cac hdm Id khai 
thac... bi sut lun dot ngot. Dong dat loai nay thirdng xay ra d gan mat dat, noi co cac loai da 
dd hoa tan (thach cao, d;i voi...). Do do, cirdng do nho, dong dat loai nay chi co y nghia 
dia phuong. 

Dong dat do nui Ida xay ra d vung nui lira hoat dong. Dong dat co the xay ra trude khi 
dung nham nui lira trao ien hoac chinh luc nui lira hoat dong, do sir no d mieng nui lira. 
Dong dat loai nay co the lam hiiy diet cac viing dan cur nhir da xay ra vdi thanh pho Pompei 
(Y) va cac thanh pho khac. Tuy nhien, pham vi anh hudng ciia dong dat khong Ion va so lan 
xay ra cung khong nhieu. 

Do/iff dat do chuyen dong kien tao la loai dong dat rat pho bien, co cirdng do manh va 
pham vi anh hudng Idn nhat. Cac tran dong dat Ion da xay ra la thuoc loai nay. 

Ngoai ra, dong dat co the gay ra do mot so hoat ddng cua con ngudi nhu no min, nd 
bom, do xay dung ho chira nude co cot nude cao... 


Noi phat sinh ra dong dat 
goi la ngudn hay tarn {hinh 
VIII-39). Tam dong dat thirdng 
d sau hang chuc kilomet, trong 
mot so trudng hop tdi 600 -t- 
700A///. Tam cang d sau thi 
pham vi anh hudng cang rong. 
Vung mat dat d grin tarn dong 
dat nhat goi la trung tam dong 
d^'t hay tam ngoai. Tam ngoai 
la noi d tren mat dat co song 
den sdm nhat. 

Dura vao thirc te, cung nhu 
6i don gian phan nao trong tinh 
toan, ngudi ta coi qua dat nhu 
mot vat the’ dan hoi va song 
chain dong truyen trong cac 
tang dat da ciia vo qua dat la 
song dan hoi. Dao dong dan hoi 
lan truyen tir tam dong dat ra 
ac hudng dudi dang song doc 
a song ngang. 



Hinh VIII-39. So do truyen song dong dat 
a; 1. Tam dong dat; 2. Tam ngoai; 3. Duong ddng chan; 
bj I. Song doc ; II. Song ngang ; III. song mat dat ; 

1. Life dong dat theo phuong ddng; 

2. Luc dong dat theo phuong ngang 


Song doc gay ra do su co gian ciia dat da doc theo phuong truyen song. Toe do truyen 
song phu thuoc vao mat do ciia dat da, vf du : 
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Loui dat da 
Gcmai, granit 
Da voi 
Dat set 
Dfi't cat 


Toe do song doe (mis) 
5000 -r 7000 
2000 * 5000 
1500 * 2000 
500 + 1100 


Trong nude toe do song doc la 1500mA', con trong khong khi la 330ml s. Cac tri so tien 
chinh la td'c do truydn am trong moi tritdng tuong ufng. 

Song ngang gay ra su truqt hoac bien dang cua dat da theo phuong vuong goo vbi 
phuong truySn song va chi truydn dupe trong vat th6 ran voi toe do nho hon song doc 
khoang 1,7 ian. 

Song doc va song ngang tur tam dong dat lan truydn di bon phfa duoi dang cac tia song - 
tia dia chan. Tia dia cha'n cung bi khuc xa va phan xa khi gap cac tang da co tfnh dan hoi va 
ty trong khac nhau. Tur tam ngoai, noi song den sbm nha't, dao dong se truydn ra xung 
quanh theo cac lan song dong tam tira nhir sir dao dong cua mat nude khi co mot vat nang 
roi xuong, goi la song mat dat. Toe do song mat dat nho hern ca toe do song ngang. 

Nhu vay, tai mot diem nao do tren mat dat, trude het nhan duqc nhung chan dong doc, 
sau den cha'n dong ngang roi den cac chan dong xuat phat tir tam ngoai. Tat ca cac cha'n 
dong do se giao thoa vdi nhau va sinh ra mot chan dong phuc tap. Hien tuemg nay con bi 
phuc tap hoa them vi mdi hat da't da bude vao chan dong se trd thanh mot trung tam lan 
truydn cha'n dong doc va ngang cung nhu tam dong dat vay. 


10.2. Do manh dong dat va cac yeu to anh huong 


Do manh cua dong da't phu thuoc nang lucmg cua dong da't. Theo B.V. Golixun, nang 
luprng do duqc tinh the o cong thuc sau : 


E = 7t 2 pV 




(VO-28) 


Trong do : E - nang luqng dong da't (erg) ; p - ty trong ldp tren cua vo qua dat; V - van 
toe truydn song dia cha'n (em/s) ; A - bien do dao dong (cm) ; T - chu ky dao dong (s). 

C) cac tran dong da't huy diet 1cm, nang luqng do dat tbi 10 25 erg. Tuy nhien, muc donguy 
hai cua dong da't khong chi b do Ion cua nang luqng ma con phu thuoc do sau cua n»uon, 
phucmg cua dja chan... nen trong thuc te' ngudi ta thuerng can cur vao mure do pha hoii cac 
cong trinh tren mat dat ma phan ra 12 ca'p do manh (bang VIII-2). M6i ca'p tuong uag voi 
mot khoang gia toe dja cha'n W nha't dinh, duqc tfnh theo cong thurc : 

4tT 

W = A—— (VD-29) 

T" 


Trong do : A - bien do dao dong ; T - chu ky dao dong. 
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Bang VIII-2, Bang phan cap dong dat cua Vien Nghien cun dia vat ly thudc Vien Han lam 

khoa hoc Lien Xo (theo S.V. Medvedev) 


Cap 

x o 

W 

(mm/s') 

w 

g 

Muc do tac hai cua dong d&t tren mat d£t 

1 

- 

- 

- 

May ghi co do nhay lorn phat hien dupe. 

11 

- 

- 

“ 

Ca biet ngirbi dang nghi ngoi yen tinh mbi co the 
phat hien dupe. 

III 

- 

- 

- 

Mot so it nguoi cam th&'y duqc. 

IV 

<0,5 

<100 


Cira s6 cua 1cm bi lay dong, moi ngucri cam tha'y 
dong dat. 

V 

0,5 : 1 

100 -r 250 

0,025 

Do vat treo dung dua, san nha keu rang ric, kMi va d6 
thuy tinh keu lach each, voi quet tuong bi long ra. 

VI 

1 4- 2 

250 - 500 

0,025 t- 0,05 

Nha cira bi hu hong nhe, vua trat bi ran nut, 16 subi 
bi nut vo. 

VII 

2-4 

500 - 1000 

0,05 4- 0,1 

Nha cira bi hu hai nang, vua trat b vo ra tiimg mang, 
tuong xSy bi nut. 

VIII 

4-8 

1000 4- 2000 

0,1 + 0.2 

Mot so it nha bi sut, mai nha, tr&n nha bi pha hoai. 

IX 

8 -r 16 

2000 4- 4000 

o 

•i- 

r\) 

o' 

Trong nha bi pha hoai, tubng bi nut lbn, mai nha va 
ong khoi bi db. 

X 

16 -r 32 

> 4000 

>0,4 

Nhidu nha bi sup dp, mat da't xuat hien khe nut rPng 
hang met. 

XI 

> 32 

- 


Tren mat d;Tt co nhung khe nut Ion, sut d<5 1dm b cac 
day nui. 

XII 

- 

- 

- 

Dia hinh thay dpi lbn sau khi dPng da't 


Hien nay, do manh ciia dong d&'t co the dupe danh gia bang tri so di chuy^n dan hoi 
tucmg ddi x 0 cua mot con lac hinh c&u - dia chan ky nay co chu ky dao dong ridng la 0,255. 
Khi d6 manh cua dong d&'t Ion thi tri so dich chuyen x 0 se lbn (bang VIII-2). 

Vi d6ng d&'t xay ra a nhung do s&u khac nhau, thang dong dat tren se kh6ng bieu hidn 
dupe mure do nang luong tai tarn dong d&'t, cho nen nha dia chan ngirdi My Richte dua ra 
thang Richte de dac trung duoc nang luong noi xay ra va dupe xac dinh bbi bien do cua 
song dan h6i ghi duoc tai cac tram quan sat. Nguori ta tinh ding mot vu d6ng dat c^p 9 co 
nang luong tuong duong khoang mot trieu qua bom nguyen tir ma de qude My da nem 
xuong thanh pho Hirosima (Nhat Ban) trong dai chien lan thtr hai. 

Luc dbng d£t tac dung len cong trinh ngoai do manh cua dong d&'t con phu thuoc tfnh 
dan hoi cua dat da. Cung mot tran dong dat nhung tai cac noi khac nhau, cubing do cua 
6ng dat khong giong nhau. Vi vay, ngubi ta con phan chia ra : do manh co ban, do manh 
thuc te va do manh tinh toan. 

Do manh ca ban la do manh co thb xay ra b mot vung voi mot tSn su&'t nao do, co tinh 
chdt du bao. Do manh nay duoc xac dinh dua tren co so tong hop cac tai libu lich sir, dibu 
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tra thuc dia, may ghi... cac tran dong da't da xay ra d vung do ma chon cap dong dit dac 
trimg cua vung. 

Vung co cung do manh thucmg nam trong mot dorn vi ca'u true dia chat. Viet Nam ;hong 
ndm trong vanh dai dong dat chmh cua the gidi nhung cung da xay ra nhung tran doig dat 
manh. Khoang 2000 nam trd lai day, lich sir nude ta da ghi lai hang tram tran dong dat tut 
cap 6 den cap 8 va g&n day nhat la tran dong dat co do manh 6,75 do Richte (hoac cm 9 so 
vdi thang 12 cap) xay ra ngay 1-11-1935 d Dien Bien Phu, tarn dong dat ddo sau 35 kn. Tai 
lieu ghi chep nhu sau : Tai Dien Bien Phu, tat ca nha cua ddu bi hu hai, tudng bi nut tr tren 
xuong dudi, cot nha lia khoi mai. Vung tiep can, da't ndt ra nhidu chd, co chd dai 50/;. rong 
29cm. Mot trong cac dudng nut do phun ra nude ldn cat co mui luu huynh. Tran doig dat 
ngay 24-6-1983, tarn tai Tuan Giao (Lai Chau) co do manh cap 8. 

Theo ket qua nghien cdu phan vung dong dat cua Vien khoa hoc Viet Nam, don< da't d 
nude ta thudng xay ra tuf cap 9 trd xuong. Cac vung hay xay ra dong dat bao gom : 

- Vung dong bde trung Ha Noi co cap 7. 

- Vung thung lung song Hong va song Chay co cap 7 4 8. 

- Vung thung lung song Ma co cap 8^-9. 

- Vung ven bidn Trung Bo co cap 7. 

- Vung ven bien Nam Bo va dong bang song Me Cong co cap 7. 

Con lai la cap 6. Tan suat xuat hien dong da't cap 7 trd len la tu 20 h- 23 nam mot lai. 

Do manh thuc te co xet den tinh chat da't da d ndn cong trinh la do manh truym cho 
cong trinh va phu thuoc vao tinh dan hoi cua dat da d khu vuc xay dung. 

Tinh dan hoi cua dat da phu thuoc muc do rfln chdc cua no. Khi co dong da't thi vuig da't 
da vun rdi co pham vi anh hudng nho nhung muc do anh hudng ldn, con trong vung lat da 
rdn chdc thi ngupc lai. Bien dd dao dong A trong da cung khoang 2 -r 5 mm, con treig dat 
rdi rac co the tdi 100 mm hoac hon. Tai lieu tong ket cac tran dong da't d Nhat Ban cb thdy 
d vung da gdc, nha cua bi pha hoai chiem ty le thap (cao nhat la 1,4%), trong khi dd < vung 
trdm tich rdi rac, ty le nha cua bi pha hoai tdi 75 + 100%. 

Tinh dan hdi cua dat da con phu thuoc lupng nude chda trong cac Id rong cua iat da. 
Nude la vat the’ coi nhu khong chiu nen, nen trong trudng hop da't da bao hoa nude no se 
chiu su pha hoai ldn hon. Nguoc lai cac “dem” khong khi trong Id rdng dat da co to im 
thap da lam giam do manh cua dong da't ; vi the khi muc nude dudi dat cang Sctu hi anh 
hudng cua dong dat den cong trinh cang nho. Bang VIII-3 neu len sir tang them ca'i dong 
da't trong cat pha, cat min, da't set pha theo do sau mue nude ngzim. 


Bang VIII-3. Tri so tang them cua cap dong dat theo do sau chon vui cua nude ngan 


Do sau cua nude ngam (m) 

0*1 

4 

11 J 

Tri so' tang them cua cap dong dat 

1 

0,5 

• ! 

—i 
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Ngoai ra, khi nguon dong dat d nong, cac vung co dia hinh doc, tre va phue tap thi hien 
tupng da do, nui Id, dat trircrt cang dd xay ra. Vung co dirt gay sau, da voi karst hria cung dd 
phat sinh su dich chuydn va sut lun mat dat. 

Tri so tang them cua do manh thuc te so vdi do manh co ban khi xet tori dac tfnh dan hdi 
cua dat da dupe tinh theo cong thuc cua S.V. Medvedev : 

A B = 1,671g Mo + e -o,04h 2 (VIII-30) 

^nPn 

Trong do: AB - tri so can tang them cua c£'p dong dat; a 0 , Po - toe do truydn song doc 

va ty trong cua da't da dupe dung de phan vung dong dat (phan vung dd manh ca ban) ; 
a n , p n - toe do truydn song doc va ty trong cua dat da dupe dung lam ndn c6ng trinh ; e - c a 

sd' logarit tu nhien ; h - do sau chon vui cua muc nude dudi dat. 

Khi chiu cung do manh thuc te, mure do va y nghia cua su pha hoai (vfe kinh te, chfnh 
tri...) cac cong trinh khong phai la nhu nhau, do do c^n xac dinh do manh tfnh toan cho 
cong trinh. 

Do manh tinh toan la do manh thuc te co xet den ket cau va t^m quan trong cua cong 
trinh (cap, Ioai cong trinh). Viec tang hay giam cap dong dat co thd tham khao cac quy 
trinh tfnh toan cong trinh co xet den dong dat. Nhin chung, doi vdi edng trinh ldn, co y 
nghTa kinh te, chi'nh tri trong dai thudng phai tfnh tang len mot cap dong dS't. 

10.3. Bien phap phong chong dong dat khi xay dung cong trinh 

Dong dat anh hudng den dilu kien on dinh cua cong trinh bang hai each. Trudc het, no 
co thd la nguyen nhan true tiep pha hoai cac ket ca'u edng trinh khdng tinh den ap luc phu 
xua't hien trong thdi gian dong dat. Mat khac, ngay ca khi cac kd't cSu rat bdn vung thi tac 
dung dong luc cung co the lam thay d<5i trang thai dat da d nen cong trinh, dac biet la no 
lam dat nen chat them. Su nen chat khong ddng d6u dan den pha hoai ca cac edng trinh rat 
bdn vung. 

Viec phan vung dong dat co y nghTa kinh te va chinh tri rat ldn, nhung cho den nay chua 
giai quyet dupe triet de. Ngudi ta mdi dS nghi hai each phan vung : Mot la, thiet lap tSn 
sua't dong dat cho nhung khu vuc khac nhau, tire la coi nhu tai mdi khu vuc ddu co th^ xay 
ra ddng dat vdi cac do manh khac nhau. Van dd dat ra la xac dinh t&n sua't cua cac muc do 
dong dat. Gia thiet nay co cor sd khoa hoc nhung thuc te con gap nhidu kho khan. Hai la, 
coi nhu trong mdi vung chi xay ra mdt loai dong dat co do manh nao do, ma didu nay da co 
cac tai lieu thuc te, va lap ban dd phan vimg dong dat. Tuy nhien, co so ly thuyet va mdc do 
: s hmh xac cua phuong phap nay con chua dam bao. 

Thuc te, vdi ddng dat co do manh dudi cap 6 thi chi anh hudng nho dd'n cong trinh, con 
dong dat tren cap 9 thi trinh do ky thuat phong chong hien nay v&n chua giai quyet dupe. 
Cho nen cac bien phap de phong dong dat dudi day chi thfch hop vdi dong dat dudi c&'p 9. 
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Chon vi tri xdy dtrng on dinh nha't la doi vdi cac tac dung dia chan • vung co dia hinh 
bang phang, ft bi chia cat, ca'u tao dia cha't dcm gian (da't da nam ngang ddng nha't), mure 
nude dudi da't d sau. Vung co dia hinh phan cat manh (bd song, khe hem), vung gan cac dut 
gay kie'n tao, vung dat da dd trugt Id nen tranh xay dung cong trinh. Mong cong trinh nen 
dat sau va dat tren da goc. 

Chon vat lieu xdy dung loai nhe, dd dan hoi, co tan so dao dong rieng khac vdi tan sd' 
dao dong cua ddng dat. Vf du doi vdi cong trinh thuy lgi, chu ky dao dong tir do T 0 cua vat 
lidu khong vuort qua 0,50 + 0,60i-. 

Chon ket cau cong trinh chac chan, doi xdng va co trong tam cong trinh d thap. Khi tinh 
on dinh cua cong trinh can phai de cap den luc ddng dat. Truong hop nay ngudi ta coi cong 
trinh hoan toan chiu chan dong theo phuong ngang bdi luc F (hinh V111-40) co chidu lam 
cho edng trinh dd mat on dinh nha't. Gia tri cua luc dong dat F (luc quan tmh) co the’ xac 
dinh theo cong thurc : 

F = mW (VIII-31) 

O day : m - khoi luong cong trinh ; W - gia toe dong dat. 

Do tac dung cua luc nay, edng trinh co the bi lat. De danh gia on dinh lat cua cong trinh, 
ngudi ta dung hd sd' ddng da't K s : 

K s = — = tg5 (VIII-32) 

g 

Trong do : 5 - goc dia chan. 

Khi gia tri K s ldn hay goc dia chan Idn, cong trinh de mat on dinh. 

= m.w 


Hinh VIll-40. So dd on dinh lat c ua cong trinh do dong da't. 

Doi vdi tudng chan, khi dong da't ap luc dat tac dung ldn tudng se tang ldn. Gia tri ip luc 
chu dong cua da't ldn tudng chan khi co dong da't dugc tmh theo cong thuc : 

E = ThVf45°- 

4 V 

Trong do: y - dung trong cua dat; h - chidu cao cua da't sau lung tudng ; cp - goc na sat 
trong cua dat; 8 - goc dja chan. 

Trong trudng hop nay goc doc tu nhien cua mai da't se giarn di, goc on dinh a 0 st dugc 
tinh theo edng thu:c: 


cp + 5 
2 


(VM-33) 
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(VIII-34) 


tga 0 = 


tgcp ~ K s 
1 + K s tg(p 


Trong do : cp - goc ma sat trong cua da't. 

O cac c6ng trinh dang nude, ap lire phu them do dong dat ph£n bd theo dang parabon 
{hinhV 111-41). 


Tri s6 ap lire nude do diroc tinh theo cong thuc : 

P = ^K s y„7h7 (VIII-35) 

o 

Trong do : p - tri s6 ap lire tai chieu sdu y ; h - bd 
day Idp nude ; y n - dung trong cua nude ; K s - he so 
ddng da't. 

Dd giam dd lun cua ndn khi ddng dat, trong 
nhung trudng hop crin thiet ngudi ta co thd xu ly 
bang phuong phap cha'n dong trude (rung, nd...) khi 
x&y dung edng trinh. 



Hinh VIII-41. Ap life nude 
phu them do dong dat. 
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CHUONG IX 

KHAO SAT DIA CHAT CONG TRINH 

§1. NOl dung KHAO SAT DIA CHAT CONG TRINH 

Bat cur trubng hap nao, khao sat dia chat cong tr'inh cung nham : 

+ Xac minh cac dieu kien dia chat cua vung xay dung de lam ca so lap de an quy loach, 
thiet ke cong trinh, chon phtrong an va cac bien phap thi cong cung nhu chon che dc khai 
thac cong trinh. 

+ Du doan cac hien tupng dia chat co the: xay ra trong thi cong va trong khai thac sir 
dung cong trinh. 

+ De xuat cac bien phap xu ly cac dieu kien dia chat cong trinh khong co lpi. 

Nhu trong §1 cua chuong d&u da neu, cac dieu kien dia chat cong trinh khong nhfng co 
lien quan chat che vbi nhau ma con co lien quan chat che vdi xay dung cong trinh. Dieu 
kien dia chat co anh hucmg rat ldn, nhieu khi co tinh chat quyet dinh den cong trinh. Mumg 
mot khi cong trinh da dupe xay dung thi su ton tai cua cong trinh lai gop phan Ian thay 
doi cac di6u kien dia chat cua khu vuc xay dung. Bdi vay, nghien curu dia chat vun; xay 
dung voi nghien ciru cong trinh de xay dung phai dupe xem la mot the thdng nhat trong 
muc dich chung. 

De hoan thanh dupe nhiem vu tmn day, noi dung khao sat dia chat cong trinh throng 
bao g6m : 

*1. Thu thap va nghien cuu tat ca cac tai lieu ve dia chat cong trinh va cac tai lieu c> lien 
quan da co cua vung, do la tien d6 de giai quyet cac nhiem vu tiep theo. Viec thu th;p cac 
tai lieu da co trong nhieu truemg hop da tranh dupe nhung mo mam, nhung sai lam thdng 
can thiet, d6ng thbi rut ng4n thoi gian va giam gia thanh khao sat dt rat nhieu. 

2. Tien hanh khao sat o thuc dia bao g6m do ve ban d6 dia chat cong trinh, dia cha thuy 
van, dja mao - tan kie'n tao va cac loai do ve khac, nham giai quyet cac van de ve di. cMt 
mot each nhanh chong va do ton kem nhat. 

3. Tir co so do ve ban do, tien hanh tham do de giai quyet vi dinh tinh va dinh ucmg 
nhung van de ma trong giai doan do ve ban d6 con t6n tai. Thong thuong cong tac najla do 
dja vSt ly (do dien, do chain dong...), khai dao h6 tham do, khoan tham do. Day la lhkrng 
cong tac doi hoi thbi gian lau dai, kinh phi lbn, co so vat chat ky thuit phurc tap nen io chi 
dupe tie'n hanh tr6n co so cac tai lieu cua do ve ban do. 

4. Tien hanh thi nghiem cac dac tinh vat ly, co hoc cua dat da de lam nen,lar nn6i 
trubng xay dung cung nhu lam vat lieu xay dung cong trinh. Trong nhung trubng ho (can 
thiet co the x&y dung thu de xac dinh moi tuong quan gifra cac dieu kien dia chat voccang 
trinh. Bien phap kinh te nhat va cung khoa hoc nhat la tien hanh quan trac dia chaictbng 
trinh dai ngay cac van de co lien quan. 
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5. Nghien cuu cac van de kliac de lam co so khiic phuc cac dibu kien dia chat khong 
thuan loi nhu tham do vat lieu xay dung bo sung, tham do ngu6n nuoc, thf nghiem cac bien 
phap xir ly cubng do, xir ly tham va bn dinh cua cong trinh... 

6. Trong qua trinh xay dirng va sir dung cong trinh, cSn tiep tuc quan trac de’ chinh ly cac 
tai lieu da sir dung trong thiet ke, thi cong va quan ly cong trinh. 

iTianh qua cua bat cir giai doan khao sat dia chat cong trinh nao cung bao g6m cac ban 
vc (ban d6 va mat cdt dia chat cong trinh), cac so lieu there do va cac bao cao thuyet minh. 

Khao sat dia chat cong trinh la mot cong tac khoa hoc - ky thuat phuc tap, sir dung mbt 
klioi luong ky thuat, vat tir Ion ; vi vay no doi hoi duoc giai quyet khoa hoc nhat, nhkn rut 
ng3n thbi gian khao sat, giam nhe chi phi san xuat ma vSn bao dam ket qua chinh xac. Tu 
thuc te, ngubi ta thay rang khao sat dia chat cong trinh can tuan theo nhung nguyen ly co 
ban diroi day : 

Nguyen /v ke thu'a - nham tan Jung cac tai lieu, cac ket qua da dat dupe o cac cong trinh 
nghien cuu, cac giai doan khao sat, cac phuong phap khao sat trubc do. 

Nguyen ly giai doan - cong tac khao sat can tien hanh tu khai quat den chi tiet, tu dinh 
tfnh den dinh lupng, tu pham vi rong den pham vi hep de’ tan dung, k£ thira cac thanh qua 
khao sat. Thong thubng, vice xac dinh giai doan khao sat dia chat d6 xay dung cac dang 
cong trinh cu the dua tren yeu cdu cua giai doan thiet ke. Tranh tu tirbng cho r^ng khao sat 
theo giai doan da keo dai thbi gian khao sat, do do lam cham thiet ke va thbi gian khbi 
cong xay dung cong trinh Gin nhan thuc rang xay dirng cong trinh la mot hoat dbng kinh 
te nia muc dich cuoi cung la hieu ich cong trinh, trong do co ca yeu ebu chi phi dSu tu phai 
tha'p. Nhieu khi chi vi khao sat khong day du nia da lam cho cong trinh khong thb hoat 
dong binh thubng, tham chi khong sir dung duoc, vi vay khong chi khong co hieu ich cong 
trinh ma mat ca von dau tu nua. 

Nguyen ly ket haj? * doi hoi phai ket hap nhip nhang giCra cac mat, giua cac phuong phap 
tham do, thi nghiem... bbi vi mbi phuong phap khao sat, tham do dbu co nhung han che, 
thieu sot nha't dinh, do vay cbn dung tai lieu ciia nhibu phuong phap tham do khac nhau, bb 
sung lin cho nhau. Giua thi nghiem trong phong va thi nghiem ngoai trbi can co sir ket hop 
chat che. 

§2. CAC PHl/ONG PHAP KHAO SAT DIA CHAT CONG TRINH 

Sir dung cac bien phap khoa hoc va cac phuong ti6n ky thuat ket hop vbi nang lire tu duy 
cua con ngubi de’ nghien cuu cac dibu kien dia chat cong trinh cua khu vuc xay dung la 
each thuc thong thubng hien nay de’ tien hanh nhiem vu khao sat dia chat cong trinh hay 
khao sat dia chat noi chung. 

Hien nay, cac phuong phap khao sat dia chat cu the da phat trien muon hinh muon ve. C) 
da\^ ta tim hieu so lupc mot so phuong phap thong dung tren the gibi va chu yeu la o 
nubc ta : 
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Cac phuong phap do ve ban d6 dia chat cong trinh. 

Cac phuong phap khoan dao. 

Cac phuong phap do dia vat ly d tren mat dat va theo cac ho khoan. 

Cac phuong phap thf nghidm trong phong bang cac thiet bi ky thuat tren cac mau da chon. 

Cac phuong phap thf nghidm ngoai trbi vd dia chat cong trinh va dia chat thuy van. 

Cac phuong phap quan trac didn bien theo thdi gian cua cac hien tuong dia chat cong 
trinh va dia chat thuy van. 

2.1. Do ve ban do dia chat cong trinh 

Do ve ban d6 dia chat cong trinh la phuong phap khao sat dia chat cong trinh tong hop 
nhat, no tan dung nang luc tu duy cua con ngudi ket hop voi cac thiet bi ky thuat don gian 
dd ghi nhan va phan tfch cac didu kien dia chat cong trinh cua khu virc xay dung. 

Trong thirc te, thong dung la do ve ban d6 theo cac tuyen hanh trinh da chon, tiep theo la 
do ve theo cac cong trinh khai dao nhu loi khoan, vach hao, vach dudng ham, ho mong... 
Do ve theo hanh trinh thuong tien hanh theo cac tuyen cat ngang qua cac cau tao dia chat, 
qua cac vung co kha nang t6n tai nhieu vet lo, hien tuong dia chat (doc song, suoi, khe 
ranh, dudng giao thong...). 

Do ve ban d6 dia chat cong trinh thudng mo rong hon vi tri xay dung mot pham vi nao 
d<:, vf du nhu ngoai muc nude dang khi do ve cho h6 chufa, cho dap, theo duemg bang doc 
tuyen kenh, duong giao thdng... Ket qua nghi6n cuu cac vet 16 dia chat roi rac cSn duoc 
tong hop lai de rut ra di6u kien dia chat cong trinh cua khu virc xay dung. 

C6ng tac do ve ban d6 dia chat cong trinh co nhuctc diem la khong the quan sat dude cac 
Idp dat da, cac hien tuong dia chat 6 dudi sau, nhat la khi vung bi che phu bdi lop phong 
hoa hay tram tfch m6m rdi. Mac du vay, day la cong tac khao sat dupe tien hanh dau tien, 
nd cho la danh gia so bo dupe di£u ki6n dia chat cong trinh trong pham vi rong ldn va cac 
tai lieu cua no la cho dua de bo trf hop ly edng trinh khoan dao, cac tuyen tham do dia 
v$t ly... 

Ngudi ta co the 1 tien hanh do ve ban d6 bang di bo, 6 to hay may bay. Viec do ve bang 
may bay co ket hop voi cong tac dia vat ly, chup anh... se giup cho ta nghien curu tong quan 
tinh hinh dia chat mot vung rong ldn. Hien nay, nhieu nude da suf dung ve tinh nhan tao 
trong khao sat dia chat va dia chat cong trinh. 

2.2. Khoan dao tham do 

Cong tac khoan dao tham do dung d6 tao ra cac vet 16 dia chat, giup cho viec tim hieu 
true tiep tinh hinh dia chat 6 do sau khong ldn. Cong trinh khoan dao tham do gdm cac loai 
ho, hao, gieng, ham tham do (hinh IX-1) va ho khoan tham do. 

Ho tham do thuong co tiet di6n hinh chir nhat 1,5 x 2 ,5m. Chidu sau h6' dao thudng 
khong ldn (dudi chuc met). Khi can tim hidu ranh gidi dia chat, phat hien cac ddi pha huy 
kien tao, ngudi ta dung hao tham do Hao tham do co the’ chay dai hang tram met. Gieng 
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tham do la ho dao sau, dao tdi da 
cung chdc va thudng co chong do a 
vach gieng. Ham tham do chi dung 
d sudn doc ldn, (nghien cuu lop 
phong hoa d vai dap...) hoac ket hop 
vdi gieng khao sat nen dap dirdi 
long song. 

Viec khao sat bang cong trinh 
khai dao cho ket qua tuong doi 
chmh xac vi quan sat true tiep dupe 
bang mat cac hien tuong dia chat, 
nhirng nang nhoc va ton kern khi 
gap da ran hoac khi muc nude dubi 
dat d nong. 



Hinh IX-l. Cac loai cong trinh khai dao 
1. Ho tham do ; 2. Gieng ; 2 Hdo , 4 Ham tham d< 


Cong tac khoan tham do co the khlc phuc dupe cac nhuoc dieim cua cong tac khai dao 
tham do : khoan duoc qua cac ldp da cung, dat da chua nude va tdi do s&u hang nghin met. 
Nguyen tac cua khoan la lpi dung cac hop kim cung d 1 uo'i khoan dd cat hoac nghidn dat 
da. Hien nay ngudi ta con co the pha vd dat da bang nang luong nd, bang nhiet do va song 
cao tan... 


Thanh phan, tfnh chat cua dat da d dudi sau duoc nghien cuu qua cac mau la') ldn tu 
gieng khoan (trong trudng hirp khoan lay mau) hoac cac vun dat da (trong trudng hop 
khoan pha). Dat da vun nat trong qua trinh khoan dupe dua len bang each bom cac chat 
long xuo'ng gieng khoan, dung khong khi nen de thoi hoac chua trong dng muc. De giii cho 
vach gieng khoan on dinh, co the dung cac dng chong bang tliep, ximang, gd va pho bie'n la 
dung cac dung dich chuydpdung nhu“dung dich set”.. 

Co hai loai khoan la khoan may va khoan tay. Khoan tay thudng dung d 6 nghien cuu ldp 
tram tfch mem rdi, cac ldp nude dudi dat d nong. Khoan may dung tham do cac tang dat da 
nam sau va da ran ch^c. 


Co ba phuong phap khoan : khoan xoay - dung cu pha hoai dat da xoay lien tuc va tao ap 
luc ldn de pha hoai dat da : dat da mdm va cung trung binh co the dung ludi khoan hop 
kim, da cung dung ludi khoan kim cuong hay khoan bi. Khoan dap - dat da bi pha hoai do luc 
dap cua dung cu va khoan xoay - dap la hinh thuc ket hop khoan dap va xoa\', dat da bi pha 
hoai chu yeu do nang lupng dap va sau do phat trien ldn do ung luc quay va urng luc true. 

Cac ho khoan dung de nghidn cuu dia chat cong trinh thudng co dudng kmh trong pham 
vi 50 -r 150/?//?7. Ho khoan co the thang dung, xien hay cong 

Bang each theo doi tinh hinh lam viec cua mui khoan va toe do khoan co thd du doan dupe 
tinh hinh dia chat va tinh chat dat da a dudi sau ma ta khong the quan sat true tidp dupe. 

Cac cong trinh khai dao va khoan tham do con la nguon cung cap m^u cho viec thf 
nghiem dat da trong phong va la noi de tien hanh thi nghiem ngoai trefi nhu cat, nen dat, thf 
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nghiem tham... MSu thi nghiem lay dupe tir cac cOng trinh khai dao c6 the co kich thuoc 
Ion va con giu nguyen diroc trang thai t6n tai thien nhien hon mSu lay tir hP' khoan tham do. 


2.3. Phuong phap tham do dia vat ly 


Cho den nay, phirong phap tham do dia vat ly chua dupe dung nhifeu trong khao sat dia 
chat cong trinh, mPi chi dung khi nghien cuu xSy dung dap cao, cau ldn, cac cong trinh 
ngfim tai noi co diPu kien dia chat cong trinh phuc tap. Cac phuong phap dja vat ly dua trPn 
su nghien cuu cac trudng vat ly va cac qua trinh vat ly khac nhau phan bo theo khong gian. 
Dac trung trang thai va cuong dp cua no phu thuoc vao tinh chat vat ly cua dat da n&m 
trong khu vuc quan triic. Cac truomg nghien cuu co th£ la truPng thien nhien t6n tai tren vo 
qua dat do quy luat khach quan nao do (nhu tu truPng, trong truong, dien truPng thiPn 
nhien...) hoac hinh thanh bing phuong phap nhan tao (truPng dao dong dan hoi khi va 
cham, n6...) 


Su khac biet vP thanh phan, tinh chat cua cac IPp dat da cang nhi6u thi su khac nhau theo 
tham so vat ly nao do (mat do, dien tro...) cua chung cang lPn va ranh gioi dia chat cang de 
phan biet : no dupe phan anh tren duong bien cua truPng vat ly quan trSc. 

Cong tac quan tr^c dia vat ly co th6 tien hanh tren mat dat, tren may bay, trong gieng 
khoan, trong cong trinh khai dao... 

Mot trong cac uu diem cua phuong phap dia vat ly la co the tien hanh tP xa, co kha nang 
phat hien va nghien cuu c&u tao dia chat cua mat cat o do s^u lPn. Dp sSu nghien cuu cua 
cac phuong phap dia vat ly khac nhau, thay doi tur vai met den vai chuc kilomet. Uu di^m 
thur hai cua phuong phap nghien cuu nay la o chP chi mot loai tin hieu phat di co the’ cho 
nhi6u thong tin, bao gom nhirng tai lieu ve tinh chat da't da, v6 nhung dac diem cua mat cat 
dia chat... Ba la, viec nghien cuu cac truong vat ly, theo y nghla ban than no la su nghiPn 
curu khPi khong gian, thich hop vPi viec nghien cuu dia chat edng trinh tong quan khu vuc 
xay dung. BPn la, phep do dia vat ly dupe thuc hien bang cac thiet bi thuPng kern theo su 
ghi chep tu dong, do do dam bao dupe tinh khach quan cua tai lieu thu nhan. CuPi cung 
khdng the khong xet den tinh co dong va nang suat cao cua phuong phap. 


Khi su dung phuong phap tham do dia vat ly khdng nen quen nhung han che cua no, do 
do cac tinh chat vat ly cua dat da hdu nhu la nhirng tham sP tP hop (vf du nhu dien trP cua 
dat da phu thuoc vao dp rPng, dp am cua dat da, mu'c dp va dac tinh khoang hoa cua nuPc, 
nhiet dp cua da't da) khi phan tich kho biet cai gi da co anh huong quyet dinh den tham so 
do. Do vay, mPi phuong phap tham do dia vat ly chi dupe sir dung khi xac dinh diroc quan 
he anh huong nay trong vung do. 


CP nhiPu phuong phap khao sat dia vat ly, nhung trong do thong dung hon ca trong khao 
sat dia chat cong trinh la phuong phap dien va phuong phap dia chan. Trong thoi gian gan 
day, nguPi ta da bat dau su dung cac phuong phap phong xa de nghien cun dia chat thuy 
van, cac dac trung vat ly cua dat da nhu dp am, mat dp... 


Phuong phap dien dua tren co so cac loai dat da khac nhau hoac co mu'c dP chu'a nuPc 
khac nhau se co dien tro sua't khong gibng nhau. Khi su khac nhau do cang Ion thi ket qua 
tham do cang chinh xac hon. 
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Mot trong cac phuong phap tham do dien la phircmg phap tham do dien thang dung. Phuong 
phap nay cho phep xac dinh dupe muc nuoc dudi dat, lop da cung d dudri lap cat, set... 

Thiet bi do dien thang dung gdm co ngudn dien mot chidu (b6 acquy, pin), von k£ (de 
do cufrng do dong dien va dp giatn the), day dAn va thiet bi noi dAt (cac cue dien). 

Nguon dien dupe noi vdi dat a hai diem A va B (hinh IX-2). Dong dien tir mot cue di qua 
lbp dat da va tdi dien cue kia. Cuong dp dong dien quyet dinh bdi mat dp cua cac duong 
dong va co tri so Ion nhat a gan cac dien cue, giam tori tri so cue tieu a chi6u sPu lan nhat. 
Vdi viec tang khoang each cac dien cue, mpt dp dong dien se phan bo lai va cac duofng 
dong di tori chi6u sau lan han. Nhu vay, thay doi khoang each giua diem A va B co the thay 
doi chiPu sau tham do dien. ChiPu sau nay trung binh bang 1/3 1/4 khoang each giua cac 

dien cue A va B. Do cuong dp dong dien giua cac dien cue cA'p dien A va B va the hieu giua 
cac dien cue M va N, cho phep tim dupe dien tra ciia dat da, su biSn doi cua tri so nay theo 
chieu sau va tur do lap dupe mat cAt dia chat. 



Hinh IX-2. So do do dien thang dung (dudng dong dien Id dtfdng gach di'ft) 

Phuong phap chan dong: Khao sat dia chat cong trinh bang phuong phap chA'n dong dua 
tren viec nghien cuu dac tfnh cua phuong va van toe truyPn song dan h6i phat sinh do va 
cham hay do n6 trong lorp vo qua dat. Tai mat phan each cac lap dA't da co tfnh dan hoi khac 
nhau, song dan hdi bi phan xa va khuc xa, thay doi phuong truyen cua no. Bie't thPi diem 
phat va trd v6 cua song va goc khuc xa, phan xa se xac dinh dupe dp sau va hinh dang the 
nAm cac lorp a duai sau. 

Trong khao sat bang chan dong, nguai ta chia ra phuong phap song phan xa va phuong 
phap song khuc xa. Do nhung kho khan Ion cua viec ghi song phan xa tir gidi han chon vui 
khong sau nen thuong chi dung phuong phap song khuc xa. Phuong phap nay xac dinh ranh 
gioi giua lap phu va da goc, hinh dang mat nuoc ngam, cac hang dong ngam... 

Phuong phap phong xa: Hien nay trong nghien cuu dia chat cong trinh da dung nhieu 
phuong phap vat ly hat nhan, dac bict la phuong phap buc xa gamma va notron cung nhu 
cac phuong phap do phong xa ho khoan. 
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Phuong phap biic xa gamma dua tren su giam cuPng dp cua no khi di qua dat da co mat 
dp khac nhau. Phuong phap nay dung xac dinh dung trong cua da't da vPi mure dp chfnh xac 
1,5 -f 2%. Dung cu do co hai loai - chac va dui (hinh IX-3). Chac g6m hai ong kim loai, 
trong do mot ong dat nguon burc xa gamma (coban 60), con ong kia la ong dem. Trong thiet 
bi do mat dp gamma dang dui, nguPn buc xa dat P mui Png, con Png dem dat P de cua thiet 

A.' # ’ 7 

bi. Ong do co the cam sSu vao trong dat cat, dat set tPi 2 5cm... 



Hinh IX-3. Thiet hi xac dinh dung trong hang hue xa gamma 
a) Dui; h) Chac ; 

1. Than ; 2. Nguon hue xa ; 3. Ong dem 


§3. THI NGHIEM DIA CHAT CONG TRINH 

Hipn tai con co sir lin lpn giua tham do va thf nghiem ; diPu nay cung do su dung chung 
thiet bi va phuomg phap tiP'n hanh. Nhung trong tarn cua thf nghiem la tao ra cho dat da mot 
diPu kien lam viec mdi, tuong tir nhu cac di6u kien thirc te sau nay (con tham do thi khPng 
doi hoi dieu nay), tCr do quan sat va do dac cac thPng so' va cac trang thai cua da't da co lien 
quan d£ luPng truPc kha nang lam vipc cua da't da duPi tai trong cPng trinh, dp’ chon ki^u 
cPng trinh, di tfnh toan k6t cau va khi c^n chon giai phap xu ly. 

Tuy theo muc dfch, phiromg phap thiet bi va mSu thf nghiem ma co the chia ra cac loai 
thf nghiem khac nhau. 6 day tarn chia ra thf nghiem mSu trong phong va thf nghipm tai 
hien trirPng. 

3.1. Cac thf nghiem mdu a trong phong 

Viec tien hanh thf nghiem ly, co, hoa tren cac mau dat da va nirPc dirPi dat dem vP trong 
phong thuemg khPng dupe nguyen dang, khong dai bieu... nhung thf nghiem don gian hon 
va cho ket qua do chfnh xac cao. Trong mpt so' truong hop thf nghiem kho tien hanh dupe 
trong diPu kien o hien trucmg. Ngay nay khoa hoc phat tri^n, cac phuong phap thf nghiPm 
dat da P trong phong da nhiPu khong kP xiP't, P day xin neu len mpt sP thf nghiem thPng 
dung nhat trong muc dfch dia chat cPng trinh. 

1. Cac thi nghiem ly hoc va cahoc cua dat 

DP'i voi cac mSu da't, trong thf nghiPm dia chat cPng trinh thuong chia ra hai loai la thf 
nghiPm dat nPn va thf nghiPm vat lieu dap. Chung ta xet mpt sP ihf nghiPm la thf nghiPm 
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nen, thf nghiem cat, thf nghiem xuyen va thf nghiem dam nen da't. Cac thf nghiem khac 
xem trong cac sach chuyen mon. 

Thi nghiem nen: O trong phong, miu da't dupe thf nghiem nen khong no hong (nen mot 
lnrdng) vdi mau hinh tru tron co dirdng kfnh 50 hoac 63 mm vdi ap luc tu 0,5 den 3 hoac 
AkG/cm 2 de thiet lap quan he e~p, danh gia kha nang ep co cua dat dtrdi tai trong cong 
trinh {hinh IX-4a). 

Thi nghiem cut a trong phong dirpc tien hanh theo mot tiet dien tron dinh trade, dacri ap 
lac nen mot true. Tien hanh td 2 den 3 mSu thf nghiem cdt vdi 2 den 3 ap lac nen khac 
nhau, rdi thiet lap bidu dd cat dd xac dinh thong so chong cat (p va C cua dat da, theo quan 
he t= cr tgcp + C. Day la hai thong so quan trong d6 tfnh toan cudng do chiu tai cua dat 
n6n {hinh IX-4b). Viec thf nghiem nen mot true khong nb hong, hoac cat dat theo mot mat 
phang dinh trade, tren thac te khong that phu hop vdi dieu kien lam viec cua da't dadi mong 
cong trinh. 

Thi nghiem xuyen con dtra tren mo hinh lam viec gifra mong vdi ndn. Co so cua phuong 
phap nay la khi mot mui xuyen lieu chuan hinh con xuyen vao dat d trang thai can bang 
llnh thi trong dat hinh thanh nhrfng mat trupt can bang, va cho ta cudng do khang xuyen P t , 
tuorng dug vdi sdc chiu tai don vi cue han cua ndn dat dadi tai trong cong trinh. Thf nghiem 
xuyen hien nay da co nhieu nude cho phep dung trong thiet ke cong trinh vdi nhdng au 
diem v6 mo hinh, \6 y nghla toan ly va v6 tiet kiem miu thir trong thf nghiem, nhung v§n 
con chua quen dung trong thiet ke cong trinh (hinh IX-4c). 





Hinh 1X-4. So do thi nghiem nen, cat, xuyen dat 6 trong phdng 
a) Thi nghiem nen khong no hong va do thi quan he £ ~ p ; h) Thi nghiem cat phdng va do thi 
T -G tgtp + C ; c) Thi nghiem xuyen con dua theo mo hinh nen vdi mong 

Thi nghiem dam chat dat dupe tien hanh vdi dat lam vat lieu dap, nham xac dinh do chat 
thfch hop vdi dac tfnh cua da't theo mot kieu dam chat va xac dinh do £m thfch hop cho dtim 
(dd aim tot nhat). Trong thf nghiem dam chat can xac dinh do &n va dung trong khd tuong 
bng vdi mot cong dam nen nhat dinh. Tur ket qua thf nghiem dam n6n lap dupe do thi taong 
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quan {hinh IX-5). Mlu thi nghiem dim nen xong cung dirqc tien hanh thi nghiem nen, clt 
hoac xuyen nhu cac mlu nguyen dang da neu tren. 

2. Cac thi nghiem ly hoc, hda hoc va sink hoc cua mt&c dudi dat 

De tidn hanh cac thi nghiem ly, hda va sinh hoc cua nude dudi dlt, khong co gi khac cac 
thi nghiem vdi nude song, ho ; tuy doi vdi nude dudi dat, didu kien trong phong thi nghiem 
co the rat khac bidt vdi thuc te tdn tai cua nude trong cac 16 rdng va khe nut cua dat da, nen 
c^n chu y tdi cac chat boc, tdi mdc dd bao tdn cac vi khuSn, cac hop chat hiru co. Doi vdi 
x&y dimg va edng nghiep, nude dudi dat thi nghiem vd tinh an mon be tong, lap cong thuc 
Kurlov; doi vdi nude dung cho sinh hoat, trdng trot va chan nuoi thi xac dinh muc dd 
nhidm trung, nhidm doc. 



Hinh IX-5. Bieu do thi nghiem dam nen dat 
a) Quan he ~Vk ; h) Quan he y k vdi N, N vdi W. 


3.2. Thi nghiem tham ngoai hien trudng 

Khi khao sat dia chat cong trinh chi tie't thudng thuc hien thi nghiem tham nham lam 
sang to didu kidn dia chat thuy van cua khu vuc xay dung, xac dinh ton that tha'm tren khu 
vuc edng trinh chin nude, lam co so cho vide thiet ke cac bien phap chong thlm, du doan 
dong nude chay vao hd mong cong trinh va l|p lu|n chung thiet ke thiet bi thao kho ; xac 
dinh sir on dinh do xoi ngam va cho muc dich cap nude. 

Trong tang dat da bao hda nude, phuong phap thlm tin cSy hon ca la hut nude thi 
nghidm ; trong tang dat da khong bao hda nude thi dung phuong phap ep nude thi nghiem, 
khi cong trinh dat trdn tang dlt khong sSu co the dung phuong phap dd nude thi nghiem 
trong hd dao. 

1. Phuong phap thi nghiem hut nude 

Ngudi ta dung mot gieng don va may bom hut nude td gieng ra. Khi tien hanh hut nude, 
muc nude trong gieng se ha xuong mdt tri so S. Ung vdi mot tri so ha thap muc nude, vide 
hut nude se dung khi nao luqng nude hut ra on dinh. 
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He so' tham cua tang dat da co dupe khi thi nghiem hut nude d mot gid'ng dcm co khi 
khong duoc chinh xac va chi dai bieu cho mot pham vi khdng ldn xung quanh gieng thi 
nghiem, vi vay thirong phai bo tri cac gieng quan sat a xung quanh gieng chinh. Gieng 
quan sat bo tri thanh mot tia hoac hai tia, tot nhat la mot tia song song hudng chay, mot tia 
nda vuong goc vdi hudng chay. Tren moi tia bo tri it nhat la hai gieng quan sat. B6' tri nhu 
tren r6i co the’ chia tumg doan de’ tinh, sau do lay tri so binh quan... 

So lan ha thap va tri so ha thap muc nude phu thuoc vao muc dich thi nghidm. Xac dinh 
he so tham k can thay doi hai tri so ha thap muc nude, xac dinh quan hd Q - f (S) can phai 
tid'n hanh tir ba tri so ha thap muc nude trd len. 

Trong da cung ndt ne thuong tien hanh hut vdi tri so S cue dai trude, rdi cud'i cung hut vdi 
tri so' S cite tieu, nham rira sach khe nut bi lap nhet. Con doi vdi dat rdi, ban dau hut vdi tri sd' 
S min de cho cac hat ldn khong qua duoc ong loc se tap hop quanh d'ng loc tao ldp loc tir nhien. 

Cac tai lieu thi nghiem duoc tap hop de lap dd thi Q = f(S), q = f(S) va tinh he sd thdm k. 

2. Phitffng phap thi nghiem ep nude 

Trong trudng hop cac tang dat da Khong chua nude hoac nude dudi ddt nam s&u, hut 
nude kho khan thi co the dung phuong phap ep nude thi nghidm de’ xac djnh muc do ndt ne 
va tinh tham ciia da cung, nua cung, cuoi, dam, tang. 



Hinh IX-6. Scrdo ep nude Hinh IX-7. Mat cat dia chat theo tuyen dap, 

thi nghiem vao IS khoan kem theo do hap thu nude dan vi, Uph 

1 . Ap ke ; 2. Cot ong t ong 1 . < 0,01 ; 2. 0,01 + 0,05 . 2. 0,05 +0,1 ; 4. 0,1 +0,5 ; 

lac ; 3. Nut ; I- chieu dai 5. 0,5 + 1 ; 6. 1 +5 ; 7.5 - 15 ; 8. Cac hoi tich cuoi vd cat ; 

doan thi nghiem 9. Tan tich ioai set ; 10. Dd granit 

Thiet bi de ep nude gom co may phat dong, may ep nude, ong va nut. 

Thuc chat cua phuong phap ep nude thi nghiem nhu sau : Dung thiet bi tram chuydn 
mdn (nut) dd each li doan dat da trong Id khoan ma ta can ep nude vao do vdi cot ap dinh 
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trade cho tdi khi dat liru lupng 6n dinh (hinh IX-6). Neu luu lupng cang Ion thi do thong 
nude va tuong ung d6 khe nut, dp karst hoa cua chung cang cao. Gia sir neu khoan nhiPu 16 
tren tuySn dap thiPt kP va d m6i 16 khoan dPu tien hanh ep nude thi nghiSm thi co th6 nhan 
xet dupe tinh thong nude, do khe nut hoac do karst hoa cua da tren suot ca mat cat dia ch^Lt, 
theo tuyen cong trinh thiet ke (hinh IX-7). 

Don vi do d6 thong nude va tuong ung, do mure do nurt ne hoac karst hoa cua da khi ep 
nude thi nghiem, la lupng hap thu nude don vi, turc luu lupng nude tren 1 m chieu dai cua 
doan da dupe thf nghiem trong 16 khoan khi cot nude bang 1/?/. 



(IX-1) 


Trong do : q - lupng hap thu nude don vi, llph . m ; Q - luu luong nude, l/ph ; / - chi6u 
dai doan thi nghiSm, m ; P - tri so' cot nude tac dung khi bom ep, m. 

Lupng hap thu nude don vi tuy la dac trung so sanh cua dat da, van rat quan trong, vi no 
cho phep danh gia dinh lupng tfnh thong nude, do khe nut hoac do karst hoa cua chung 
(hang IX-1) khi giai quyet nhieu nhiem vu thuc ti6n. Lupng hap thu nude don vi lien quan 
vdi d6 thong nude cua dat da bdi cong thurc kinh nghiem sau : 

q = 0,503k (IX-2) 

Trong do: k - he so tha'm, m/ngd. 


Bang IX-1. Phan chia ang chung dat da theo mure do thong nude va do khe nut 


NhAn xet da't da 

— 

He so' tham k, mlngd 

Lupng hap thu nude 
dcm vi q, l/ph 

Thuc te each nude, kh6ng nurt ne 

<0,01 

< 0,005 

Rat it thong nude va it nut ne 

o 

o 

o 

0,005 - 0,05 

It thong nude va it nut ne 

0,1 - 10 

0,05 - 5 

Thong nude, nut ne 

10-30 

5 - 15 

Thong nude nhi6u, ndt nhidu 

30- 100 

15-50 

Thdng nude rat nhieu, nut ra't nhi4u 

> 100 

<50 


3. Phtfong phap thi nghiem do nude trong ho ddo 

Khi xac dinh tmh tha'm nude cua tang da't d g6n mat dat, hai phuong phap thi nghi6m 
tren khong giai quyet dupe thi co th6 dung phuong phap d6 nude thi nghiem trong h6' dao. 
Do la mot phuong phap don gian va kinh te. 

Dieu ki6n ap dung phuong phap nay la khong co nude ngam ndm gan day ho, tinh tham 
cua dat da it thay doi theo phuong thang dung, khong co xen tang kep khong tham nude. 
Can cur vao lupng nude do vao, kich thude cua hd ma tinh ra h6 so tham. Phuong phap nay 
thudng dung de tinh lupng nude ton that do tham quanh bo h6 chuta, d day va mai kenh d5n, 
nen dudng, nen ruong nuong ... 
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Hien nay, sir dung pho bien la phunfng phap 
do nude thi nghiem cua Necterov. Tai ho dao 
co kich thude ldn horn 1 x l, 5m c6 do sau theo 

yeu clu, In hai vong tru ddng t&m b day ho. 
Vong tru ngoai co dudng kinh bang hai lln 
dubng kinh vong tru trong. Hai vong do dupe 
an vao dat tir 5 -r 10(7?? va cao hern day ho 
10<7??. Trong ho thi nghiem co gia de: hai binh 
chua nude. Mot binh cho nude vao vong tru 
trong, mot binh cho nude vao vimg tru ngoai 
(hinh IX-8). 

Cho nude chay xuong va giCr cho muc nude 
trong vong tru dchieu cao 10c??/. Khi luu lupng 
chay vao on dinh trong 2 gib li6n (khong chenh 
qua 10%) thi ngimg. He so thlm dupe tinh so 
bo theo cong thuc : 



F 



Hinh IX-8. Phuong phap 
thi nghiem cua Necterov 


(IX-3) 


Trong do : Q - luu lupng on dinh a vong tru trong ; F - tiet di6n cua vong tru trong. 

Phuomg phap nay gia thiet la nhfnng tbn thlt do mao din di lfcn va thlm sang hai ben d£u 
dung nude vong tru ngoai, con nude vong tru trong chi thlm tir trgn xuong. 


Vi6c tinh he so tham k chinh xac hon, co xet den chi£u slu nglm va ap luc mao din, 
theo cong thufc sau : 


k = 


QZ 

F(H k +h+Z) 


(IX-4) 


Trong do : H k - ap luc mao dan hinh thanh do nude tham vao dlt, blng 0,5 chibu cao 
mao din ; h - bl day ldp nude a trftn mat dat; Z - chi£u sSu thlm. 


3.3. Thi nghiem ca ly dat ngoai hien trirbng 

Trong nhung nam gin day, ngubi ta img dung rong rai cac phuomg phap nghibn cun dlt 
da trong di£u kien hien trubng, nghien cuu a dang the nlm thien nhi6n cua no. Di6u nay 
cho phep giam bdt so lupng cong trinh khai dao tham do, khoi lupng cong tac thi nghiem 
trong phong va trong mot sd trubng hop cho phep xac dinh cac dac trung dd bdn, bidn dang 
a mot so dac trung khac cua dat da vdi do chinh xac cao so vdi thi nghiem trong phong. 

Ly luan co ban, trinh tu, phuomg phap va ky thuat tien hanh cac thi nghiem hien trubng 
co the xem cac sach hudng din rieng. Dudi day xin trinh bay mot so phuomg phap thi 
nghiem ngoai hien trubng thong dung nhat. 


235 



1. Thi nghiem nen trong ho dao 

Cac dac trimg bien dang cua da't, trong di£u kien hien trudng thudng dupe thi nghiem 
bang phircmg phap nen tTnh trong ho dao va ho khoan (hinh IX-9). Dien tfch ban nen cho hd 
dao thudng la 5.000 cm 2 vdi tiet dien vuong hoac tron, con trong ho khoan thi la hinh tron 
vdi dien tfch 600 cm 2 . 



Hinh IX-9. Scrdd thi nghiem nen dat trong ho dao hang tai trong tTnh 
1. Ban ep ; 2. Kich thuy life ; 3. Dam tifa doc ; 4. Coe neo vit 

Tren co so quan sat tai trong nen va do lun cua ban nen, ngiroi ta thanh lap d6 thi quan 
he do lun ban nen va tai trong S = f (S). Gia tri modun bien dang E dupe xac dinh theoebng 
thurc : 

E=(l-n 2 )^ . (DC-5) 

Sd 

Trong do : E - modun bien dang, kG/cm 2 ; P - tai trong tac dung len ban nen. kG ; 
d - durofng kmh ban nen, cm ; S - do lun cuoi cung cua ban nen, cm ; p - he so no hong 
cua dat, doi voi cat va cat pha: p = 0,30 ; d6'i vdi set pha: p = 0,35 ; doi vdi set: p =0,42 
(kinh nghiem). 

2. Thi nghiem nen hong 

Phuong phap nen ep hong dupe ap dung 6i xac dinh tinh cha't bien dang cua dat ca - set 
trong cac hd khoan. Phuong phap nay nham do do lun cua da't tai thanh ho khoan duri tac 
dung cua ap luc. May ep dupe su dung de do do lun (hinh IX-10) lam viec theo nguytn tac 
sau dfiy: 

Tren can khoan noi vdi binh hinh tru tron co thanh xung quanh bang cha't deo diupc 
ngan lam ba buong ap luc va dua vao ho khoan den do sau can nghien curu. Cac budig ap 
luc phu phia tren va phfa dudi nd'i vdi mot thung tron, con buong lam viec d giua n>i vdi 
ong do. Thung tron va ong do luu thong vdi mot binh khf nho co ap luc cao chua di'y khi 
cacbonic hoac khf nen qua hop giam ap. Ap luc khf truyln len dat da xung quanh thath ho 
khoan qua nude dung day trong he thong. 
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Sau khi cho bu6ng ap Iltc vao ho khoan den do .sau 
can thiet. nhd hop giam ap ma truydn tai trong vao may 
ep. Quan trac bien dang cho den khi d6 lun 6n dinh thi 
truygn cap tai trong tiep theo. Modun bien dang diroc 
xac dinh theo cong thuc : 

E = (1 + p)r 0 -- (IX-6) 

dr 

Trong do : dP - so gia ap lire ; dr - so gia bien dang 
lurong tain tuong ung vdi so gia ap lire ; r () - ban kinh cua 
buong dudi ap lire ban dSu ; p - he so no hong cua dat. 

.?. Thi nghiem nen sap cot dat 

So do thiet bi d£ nen sap cot dat trong ho dao cho 
trong huh IX-IJ. Sau khi nen sap cot dat, xay dung 
duong cong nen sap theo ti le 1/5 hay 1/10. Dem chia 
cot dat ra lam nhi6u khoi roi hrp phocmg trinh can bang. 

Bang each tuong tu xay dimg duong cong nen sap 
cho cot dat thur hai bi nen. Ket qua cua hai thi nghiem 
thu dirge he phuemg trinh : 

Z T = S N f+CA ' ■ 

1 1 (IX-7) 

XT = J]N.f + CA 2 

1 I 

Trong do : N - ap lire thang goc ; T - lire cat ; f - he 
s6 ma sat trong ; C - lire dinh ke't ; A, va A-, - cac dien 
tl'ch mat trirot cua cot thur nhat va cot thur hai. 



Hinh IX-10. So do may ep 
I. Binh khi ; 2. Hop giant dp ; 
Luc ke; 4. Khod chi/T ; 

5. Ong do ; 6. Thiing trdn ; 

7. Cart ; 8,10. Cac huong 
ho tro ; 9. Buong lam viec (ep) 


Giai he phuomg trinh nay thu dirge tri so cac chi tieu khang cat C va f = tg(p . 


4. Thi nghiem cat quay 

Cat quay dirge dimg d6 nghien cdu sure chong cat cua cac loai dat y6'u nhu dat loai set 
mdm co do set khong on dinh, cat hat nho va hat min chiha nirdc, ket cau xdp ; than bun ; 
dat loai cat va loai set hoa miin va hoa than bun ; bun ... Cac loai dat ay rat kho hoac kh6ng 
lay dugc mau de thi nghiem sire chong cat 6 trong phong, cung nhu thi nghiem a ngoai trofi 
bang cac phuong phap khac. 


Thuc chat cua phuong phap nay nhu sau : do momen xoan toi da, can thi£t de lam quay 
mot dung cu gom 4 canh dugc ha (an) xuong dat, theo mat tru (hinh IX-12). Vi vay, ngudi 
ta goi no la phuong phap cat quay. O hinh IX-12 ta thay rang khi canh quay, da't bi cat theo 
mat tru \di chi6u cao h va ducrng kinh d. Luc do sure chong cat bang : 
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b) 


Hinh IX-ll. Thiet hi de nen cot ddt trong ho dao 
a) So do thiet hi; 1. True vit ep; 2. Dam tua; 3. Life ke; 

4. Ban nen; 5. Cot ddt; h) So do life sinh ra khi nen sap lang the ddt. 


^ _ *max 


(IX-8) 


Trong do : x - sire chong cat cua dat, 
kG/cm 2 ; M max - momen xoan cue dai, 
kG.cm ; K - dai lircmg khong doi cua canh 
(cm 3 ) phu thuoc vao chieu cao h va dudng 
kfnh d cua no : 


7td 2 h 


(1X-9) 


Phuong phap nay cho ta xac dinh dupe 

tong su:c chdng cat cua dat, khdng tim 
dupe cac dai lupng goc ma sat trong ep va 

luc dmh C rieng le. Sure chdng cat cua dat 
mem thi chu y6'u la do luc dmh quyet 
djnh, con d dat cat thi chi do ma sat trong 
quyet dinh. 



Hinh IX-12. So do thi nghiem cat quay 
1. Dung cu cat co canh; 2. Can; 3 Ong chdig;' 
4. Gid; 5. Thiet hi do cua dung cu, 
co co edit truyen dong de lam quay canh 
h- Chieu cao canh; d- Dudng kinh cua cam. 
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5. Thi nghiem xuyen hien trit&ng 

Do co mo hinh sat thuc. Hi gon nhe ndn phiroiig phap xuyen dang dupe ap dung rdng rai 
de’ khao sat dat ndn. Hien tai co nhidu loai xuyen, trirdc het khac nhau a each truydn luc 
xuyen chia ra xuyen dong va xuyen tlnh. Sir khac nhau vd hinh dang va kich thude mui 
xuyen dua den cong thirc tinh toan khac nhau. Loai mui xuyen thong dung co dang hinh 
non, goc dinh 60° va co dirdng kinh 36 mm, bang thep cung hay hop kim. 

Xuyen dong con chia ra xuyen dong nhe va xuyen 
dong nang, tuy theo trong lirpng qua ta truyen lire dupe 
tha roi tir do tir do cao 500 mm la 10/:g, 50 kg hay 63,5 kg. 

Sue khang xuyen dupe xac dinh bieu kien, theo so lan 
qua ta roi dd mui xuyen di sau vao dat 30cm. Ngubi ta 
da dung thirc nghiem de lap quan he giua sbe chiu tai 
ciia ndn dat vdi so lan qua la roi cho timg loai dat co do 
set B (vdi dat loai s,et) va do chat tuong doi D (vdi dat 
loai cat), ndn dung phuong phap nay r£t tien lpi cho thi 
nghiem dat ndn (bang IX-2). Tuy nhien, do luc xuyen la 
dong, ndn doi vdi dat loai set bao hoa nude, trong trubng 
hop xuyen sau thi khong thich hop. Xuyen dong thich 
hop cho dat loai cat, dac biet la cat khong bao hoa nude, 
nhu thubng gap khi khao sat ndn dudng, san bay... 

Xuyen tinh co luc xuyen tlnh, mui xuyen di vao dat 
vdi toe dd 2 -f 3 rm/s. Sdc khang xuyen xac dinh theo 

luc xuyen va hinh dang mui. Vdi mui xuyen hinh ndn, 
goc dinh 60°, dudng kinh 36 mm, thi sue khang xuyen 
cua dat x&p xi 1/10 lire xuyen. Nhieu loai xuyen tlnh con 
grin them mot ao kim loai hinh tru tron de’ do ma sat 
(hinh IX-J3), mot thong s6 can thiet cho thiet ke mong 
coc. Xuyen tinh thich hop nhat trong ndn dat khong co 
lSn cuoi soi, dac biet la ndn dat bdi tich mdm yeu, vdi do sau tir 10 den 30 met... 

Vdi viing khao sat co dia tang dupe xac dinh trude thi xuyen tlnh co co sd dd'i chdng de’ 
phan chia cac ldp d£t. Sir thay doi cubng do khang xuyen thd hien d£y du su thay d6i cac 
ldp dat va sir thay ddi do chat ciia dat ndn. 

Ngriy nay, ngudi ta con gin them vao mui xuyen cac thiet bi dia vat ly giup cho xuyen 
co thd do dupe nhieu thong sd hon. Trong tuong lai, xuyen co the thay the cho nhieu loai 
khao sat thi nghiem co didn khac, bdi vi no co mo hinh gan vdi dieu kien lam vide cua ndn 
ducti day mong, dong thdi no co thiet bi gon nhe va thi nghiem don gian, lai nhanh. 



Hinh IX-13. Set d6 thi nghiem 
xuyen tai hien truang 


3.4. Quan trie dai ngay 6 ngoai hien trubng 

Khao sat sir thay doi cac dac trung dia chat cong trinh cua vimg xSy dung theo khong 
gian da kho, nhung khao sat su thay ddi cac dac trung do theo thdi gian con kho khan hon, 
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bdi le su thay d<5i cac dac trumg do keo dai trong nhidu ngay tham chi nhiSu nam tren 
nhung quy mo rong ldn, bi chi phoi bai nhieu yeu t<5, ma kha nang con ngudi chua the tao 
ra dirqc tren cac mo hinh thf nghiem. Cho nen quan tr4c dai ngay tai hien trudng via co 
tfnh can thiet vua co tfnh tat yeu khach quan. Thong thudng, ngay nay ngudi ta phai quan 
trdc qua trinh chuye’n djch da't da ; su thay d6i thanh phan va tfnh chat cung nhu muc iudc, 
muc ap luc cua nude dudi da't ; di6n bien cua truen, su phat trien cua karst va xoi ngan, su 
lun cua cac ngoi nha va cong trinh, hien tupng xam thuc va bdi tfch cua bi^n va song.. 


Bang IX-2. Quan he gitra so bua nen vdi cac chi ti€u vat !y, co hoc cua dat 

(khi xuyen sau 30cm) 


Da't mdm dinh 

Da't xop rdi (C = 0) 

So bua 

nen 

Do set (B) 

Cudng do cho phep, 
(kG/cnr) 

So bua 

nen 

Do chat tuctng doi 
'(D) 

Goc mi sat 
trong ( o°) 

0-2 

> 1 

0,0 - 0,25 

0-4 

0,0-0,15 

<3( 

2-4 

1 - 0,75 

0,25 - 0,50 

4 - 10 

0,15-0,30 

30 - :-5 

4 6 

0,75 - 0,5 

0,5 - 1 

10-30 

0,30 - 0,50 

35-4) 

8 - 15 

0,5 - 0,25 

1 - 2 

30-50 

0,50 - 0,75 

40-^5 

15 - 30 

0,25 - 0 

2-4 

>50 

>0,75 

>45 

>30 

0 

>4 





Vdi mdi dd'i tuang, mdi muc dfch va mdi diau kien cu the" se co nhung phuang phap va 
quy trinh quan trSc ri6ng. Chang han su quan trdc nude dudi dat, thudng la quan trdc hang 
ngay cho het mot nam khi hau. Quan trdc truat thudng keo dai het mot mua mua. Cor quan 
trdc phong hoa dat da thudng phai keo dai trong nhieu nam. Nhidu d6 muc quan trie keo 
dai trong suot qua trinh khao sat cho tdi xSy dimg va khai thac cong trinh. Kinh nghiem 
cho thay rdng quan trdc hien trudng bdng to hap cac thf nghiem la phu hop nha't, chfrh xac 
nhdt va re tidn nhat trong khao sat dia chdt cong trinh noi rieng va trong di6u tra thien nhien 
noi chung. 

§4. XAC DINH TRI SO TINH TOAN CAC CHI TIEU TINH CHAT CUA DAT DA 


Nhu da bid't, cac chi tieu tfnh chdt cua da't da deu duac xac dinh thuc nghiem bdng 
phuang phap va thiet bi nao do dd'i vdi mdu da't da lay duac trong xdy dung. Thudng cay ra 
su phan tan cac gia tri cua cac chi tieu do duac do tfnh khong ddng nhdt cua da't da, d) may 
moc thiet bi, do nang luc va tfnh chu quan cua ngudi lam thf nghiem, do su pha hoai y muc 
do khac nhau cua kien true tu nhien va trang thai cua mdu dat da khi chon, khi vSn ciuyen 
va khi bao quan no. 


Bdi vay, de co the’ tim duac cac dac trumg tfnh toan sat thuc phai tien hanh nhieu phep do 
tren mot miu thd va tren nhidu m§u thur cung loai, rdi tien hanh chinh ly ket qui thuc 
nghiem thu duac de’ lua chon tri so dung dSn nha't cho tfnh toan. 
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Noi dung chinh ly la hieu chinh cac so lieu khong chinh xac tuc la cac so lieu khdng 
phan anh dung thirc te man muon do, hieu chinh kha nang bien doi cac dac trirng co ban 
ciia mSu thu so voi thuc te ben ngoai trong xay dung va sir dung cong trinh. 

Duoi day chung ta neu len hai phuong phap thong dung trong xay dirng la phircmg phap 
tri so chi tieu trung binh va phirong phap gibi han tin cay. 

Nhin chung cong tac chinh ly bao gom 6 birdc sau : 

1. Lap do thi phan tan doi vbi tat ca arc tri so quan trite duqc cua m6i chi tieu quan trdc 
{hinh IX-14). 

2. Kiem tra luat phan bo chuan cua cac tri so phan bo phan tan. 

3. Xac dinh tri so trung binh so hoc, do lech binh phuong trung binh va he so bien d6i 
ciia mbi chi tieu. 


4. Loai bo nhirng tri so sai lech qua dang cua tap hop so lieu da quan trSc duqc trong 
thirc nghiem v6 chi tieu do. 


5. Xac dinh lai tri so trung binh so hoc, do lech binh phuong trung binh va he so bien 
thien sau khi da loai bo cac tri so sai lech qua dang. 

6. Xac dinh cac tri so hieu chinh cho cac chi tiSu dai dien tong quat. 


Tri so chi tieu trung binh so hoc dac trung cho mot yen to dia chat cong trinh, duqc xac 
dinh theo cong thirc : 


x = 



(IX-10) 


Trong do : x, - tri so quan trac duqc cua chi tieu ; 

N - so lan quan trac ve chi tieu do. 

Khi N qua ldn, db do'n gian tfnh toan va tranh nhung sai so cue bo dbn den sai so loui cho 
ket qua cuoi ciing, ngubi ta thuemg dung tri so trung binh trong turn : 

- Z x iP‘ 


x = 


(IX-11) 




Trong do : Day cac tri so quan trie duqc chia thanh »..k ihom va Xj - tri so trung binh 
ciia nhom ; p, - thn suat xua't hien cac tri so x, trong nhom. 

Do lech (sai so) hinh phuong trung binh la dai lirqng dac trung cho su phan tan cua cac 
tri so rieng le so vdi tri so trung binh so hoc : 


(IX-12) 



Trong do : x,, x , N - tuong tu nhu (IX-11) da neu. 

Thong thuong thi do lech binh phuong trung binh tfnh theo he thong thap phan va co thu 
nguyen cua chi tieu nghien ciru. 
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Ngufri ta con dung ty le phan tram cua do lech binh phuong trung binh so vdi tri so trung 
binh so hoc, goi la he sd bien thien V : 



(IX-13) 


Trong do : a, x tuong tu nhu (IX-12) da neu. 

He so bien thien cho thay muc do phan tan cua cac gia tri trong tap hop so vdi tri so 
trung binh so hoc. Cac chi tieu khac nhau se co he so bien thien khac nhau. 

De loai bo cac tri so ng^u nhien qua sai lech roi vao liet tri sd thirc nghiem, lam sai lech 
tri so trung binh sd hoc va do lech binh phirong trung binh trong thuc te thudng dung 
phucmg phap gidi han nhu phuong phap 2 a, phuong phap 3 cr : 

x±2a (IX-14a) 

x±3a (IX-1 4bi 

nghTa la tren do thi phan tan, ngudi ta loai ra nhufng tri sd n&m ngoai pham vi x ± 2a ho?tc 
x ± 3a. Tuy nhien, cung can phai xet den cac dieu kien cua tri sd do xay ra do nguyen 
nhan gi. Thong thudng thi sai sd xay ra do cac nguyen nhan sau: 

- Sai sd do quan trac m&u thu nhu su pha vd cau true tu nhien, hao hut do am, sai lech 
cua thiet bi, trinh do nhan vien thi nghidm... Viec phat hien nguyen nhan loai nay tuong ddi 
don gian, thudng do lai m^u, tinh toan lai ket qua. 

- Sai sd do su thay doi cue bo ciia ddi tuong 
nghien cuu nhu su thay doi cua set llin cat... Viec 
kiem tra nhom nguyen nhan nay phai tien hanh 
ngay khi chon mSu thu. 

- Sai sd do chon so dd mlu thu khong dung nhu 
phan chia dja tang, lop... sai vdi thuc te, da lam lSn 
Ion giura cac loai vdi nhau. Viec lira chon gidi han 
2 a hay 3 a la tiiy vao ddi tuong va dac trung khao 
sat, mdc do khao sat. 

- Sau khi da loai bo tri sd khong dac trung tien 
hanh lap lai tri sd trung binh sd hoc x, do lech 
binh phuong trung binh a va xac dinh chi tieu 
tong quat. 

Viec xac dinh cac chi tieu tong quat tien hanh bang mot trong hai phuong phap : phuong 
phap trung binh ldn nhat hay nho nhat va phuong phap gidi han tin cay. 

Phucmg phap trung binh ldn nhat hay nho nhat xac dinh tri sd chi tieu khi da co ludng 
trude nhung kha nang xay ra cac tri sd sai lech ldn : 



Hinh IX-14. Dd thi phan tan 
cua cac dac trung. 


x 


tbmin 


X +X r 


2 


(IX-15a) 
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X 

^ lb max — 


X 

max 

0 


(IX-15b) 


Trong do : x - tri so trung binh so hoc cua day chon ; x min - tri so nho nhat cua day 
chon; x max - tri so ldn nhat cua day chon. 

Truong hop so lan do qua Ion, phai chia nhom va sir dung tri so trung binh so hoc trong 
aim ihi cac tri so x mi „ va x max la cac tn so nho nhat la ldn nhat trong cac nhom, sau khi da 
lay tiung binh, va chiing phai chiein dir 25% tong so cac tri so trong tap hop (day) da chon. 

Iuy nhien, phuong phap nay thieu co' so khoa hoc chac chan vi vay no chi dupe dung 
trong thiet ke' so bo cong trinh. Trong thiet ke' ky thuat can ap dung cac phuong phap chinh 
xac hon. 

t'huo'ng phap gidi ban tin cay dua tren co so xac suat xuat hien tri so chi tieu co lien 
quan vdi pham vi xuat hien (khoang) cua chi tieu nghien cuu. Nhu vay, tuong ling vdi mot 
xac suat cang ldn thi pham vi gidi han (dai luong sai so) cang ldn : 


_ , a 

x-x a |<t a 


x/N 

Khi N con nho (N < 30) thi co the dung cong thde : 


|x-X ai <t u -7 


o 


x/N -1 


Hay noi each khac la gia tri chi tieu chinh \ a nam trong gidi han : 


(IX- 16a) 


(IX-16b) 


o 



x.. 


< X 


a 



(IX-16c) 


Trong do : x - tri so trung binh so' hoc cua chi tieu trong day da chon ; x a - tri so trung 
binh chinh, tuc la tri so' co the co trong thuc te vdi mot xac suat nao day, a - do I6ch binh 
phuong trung binh ; t ri - dai lupng xac dinh theo hang IX-3 , phu thuoc vao xac suat de trj so 
trung binh so hoc cua tap hop da chon sai khac vdi tri so trung binh chinh khong qua mot 

dai lupng t a 



Tri so xac suat a thucmg dupe tfnh theo so' thap phan hay phdn tram. Chon tri so a phai 
tuy theo giai doan thiet ke, dieu kien dia chat cong trinh, von d^u tu, ket cau va t^m quan 
trong cua cong trinh. Hien nay, trong thiet ke so bo cac cong trinh thudng chon a = 0,9 -f 
0,95. Trong thiet ke ky thuat chon a = 0,99 ~ 0,999. 


Chi tieu tinh toan dupe chon lira dua tren chi tieu tdng quat, co nghla la x„ co the chon 

trong khoang co the xay ra cua x a , tire la trong khoang x - t a de'n x + t a —j= tuy theo 

x/N VN 

U'im quan trong ciia cong trinh. 
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Bang IX-3. Tri so t a voi xac suat a tir 0,9 den 0,999. 


a = 0,9 

a = 0,95 

a = 0,98 

a = 0,99 

a = 0,999 

6,31 

12,71 

31,82 

63,66 

136,20 

2,92 

4,30 

6,97 

9,93 

31,60 

2,35 

3,18 

4,54 

5,84 

12,94 

2,13 

2,78 

3,75 

4,60 

8,61 

2,02 

2,57 

3,37 

4,03 

6,86 

1,94 

2,45 

3,14 

3,70 

5,96 

1,90 

2,37 

3,00 

3,50 

5,40 

1,86 

2,30 

2,90 

3,36 

5,04 

1,83 

2,26 

2,82 

3,25 

4,78 

1,81 

2,23 

2,76 

3,17 

4,59 

1,80 

2,20 

2,72 

3,11 

4,49 

1,78 

2,18 

2,68 

3,06 

4,32 

1,77 

2,18 

2,65 

3,06 

4,14 

1,76 

2,14 

2,62 

2,98 

4,12 

1,75 

2,13 

2,60 

2,95 

4,07 

1,75 

2,12 

2,58 

2,92 

4,02 

1,74 

2,11 

2,57 

2,90 

3,97 

1,73 

2,10 

2,55 

2,88 

3,92 

1,73 

2,09 

2,54 

2,86 

3,88 

1,72 

2,09 

2,53 

2,85 

3,85 

1,72 

2,08 

2,52 

2,83 

3,82 

1,72 

2,07 

2,51 

2,82 

3,79 

1,71 

2,07 

2,50 

2,81 

3,77 

1,71 

2,06 

2,49 

2,80 

3,75 

1,71 

2,06 

2,49 

2,79 

3,72 

1,71 

2,05 

2,48 

2,78 

3,71 

1,70 

2,05 

2,47 

2,77 

3,69 

1,70 

2,05 

2,47 

2,76 

3,67 

1,70 

2,05 

2,46 

2,76 

3,66 

1,70 

2,04 

2,46 

2,75 

3,65 

1,68 

2,02 

2 \2 

2,70 

3,55 

1,67 

2,00 

2,39 

2,66 

3,46 

1,66 

1 <>8 

2,36 

2,62 

3,37 

1,65 

1,96 

2,33 

2,58 

3,29 
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§5. BAN DO DIA CHAT CONG TRINH 

5.1. Cac loai ban do dia chat cong trinh va nhiem vu cua no 

Ban do dia chat cong trinh la ban d6 trinh bay nhirng yeu to dia chat cong trinh quan 
irong nhat trong pham vi lanh tho nghien ci'ru, can thiet cho quy hoach, thiet ke, xay dung 
va khai thac cong trinh, cung nhir tinrc hien cac bien phap ky thuat khac. Bang cac tai lieu 
do vc ban d6 dia chat cong trinh ma tong hop lai lap nen ban d6 dia chat cong trinh. Chung 
la tai lieu co ban phan anh nhirng kei qua chii yeu nhat, khong nhung cua rieng cong tac do 
ve ma con cua ca cong tac tham do, thi nghiem va quan trac dai ngay... 

Thong thirong co ba kieu ban do dia chat cong trinh la ban d6 didu kien dia chat cong 
trinh, ban d6 phan khu dia chat cong trinh va ban do dia chat cong trinh chuyen rnon. Muc 
do nghien cuu chi tiet va ty le ban do diroc xac dinh theo yeu cau cua thiet ke va cap phirc 
tap v6 dia chat cua vung. 

Ban do dieu kien dia chat cong trinh thanh lap cho tat ca cac loai hinh xay dung tren mat 
dat, dung dc danh gia tbng quan dibu kien dia chat khi thiet ke xay dung cac cong trinh. 

Ban do phan khu dia chat cong ninh nham giai quyet yeu cau chung cung nhu yeu Cctu 
chuyen mon tren ca so tdng hop cac dieu kien dia chat cong trinh tung ph£n lanh thd cung 
vbi sir phan chia chi tiet ra cac khu vuc, mien... So khu phan chia tang theo ty le ban d6, khi 
can thiet co the chia ra cac phu khu, cac khoanh... 

Ban do dia chat cong trinh chuyen man thanh lap theo yeu cau cua doi tuang xay dung 
cu the hoac mot so dang xay dung gan giong nhau. Tren ban d6 phai danh gia duac di6u 
kien dia chat cong trinh cua lanh tho va du doan cac hien tuang dia chat se xay ra co anh 
hirdng tdi 6n dinh cong trinh. 

6 vung co cau true dia chat phirc tap thi phai lap cac ban d6 phu tra dac trung cho timg 
yeu to dia chat cong trinh, vi du : ban do truat, ban do karst, ban d6 dia mao, ban do dia 
chat thiiy van, ban d6 kien tao... 

Tlieo cong dung va muc dp ty my ve noi dung, ban dp dia chat cong trinh duac chia ra 
lam bon loai sau : 

Ban do ty le nho hay ban do khdi qiu.it co ty le tir 1/500.000 va nho han. Nhiem vu cua 
ban do la phan anh nhirng quy luat chung ciia sir thanh tao va su phan bo cac dieu kien dia 
chat cong trinh tren lanh tho rong Ion (mot nude, mot rni6n...) dung cho quy hoach va bo tri 
xay dung. 

Ban do ty le vita hay ban do khdi qudt trung hinh vdi ty le tir 1/200.000 den 1/100.000, 
dung de thiet ke xay dung cac dang cong trinh khac nhau nhu khu dan cu, khu lien hap 
cong nghiep, tuyen dudng sdt, tuyen kenh chin nude... 

Ban do ty le lon vdi ty le tir 1/50.000 den 1/25.000, dung de: lap quy hoach thanh pho, 
cac dau moi giao thong, cac cong trinh thiiy... 

Ban do chi tiet co ty le tir 1/10.000 den 1/2.000 va Idn han, dung de thiet ke nhiem vu va 
thiet ke ky thuat cong trinh nhu cac diiu nidi giao thong, diu moi thiiy tiang... 
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M6i ban d6 g6m ban than td ban d6, dau hieu quy uric, cac mat cat dja chat c6ng trinh 
va mot ban thuyet minh. Phu luc cho ban thuyet minh la tap ho so cac cong trinh tham do 
chfnh da dirge chi ro tren ban d6. Noi dung thuyet minh khong trung lap vbi ban d6 ma chu 
yeu la b6 sung cho ban do va giai thfch them nhung gi khong phan anh dugc b tren ban d6. 

Ban d6 dja chat cong trinh dirge thanh lap tren co s b phan tfch dia hinh thi tren do phai 
ghi ro cac dircmg dong mure do cao, mang luori thuy van, cac diem dan cu chinh, cac dirong 
giao thong va cac doi tugng khac co y nghla dia chat cong trinh. 


5.2. Nguyen tac chung khi lap ban do dia chat cong trinh 


Hien nay co hai khuynh huang xac djnh nguydn tac va phuomg phap khac nhau del thanh 
lap ban do dja chat cong trinh : nguyen tac thanh he, tire la phan chia ra thanh he phuc he 
dia chat - ngubn goc cua da't da va nguyen tac dia chat cong trinh thuc thu, tufc la phan chia 
ra cac nhom, phu nhom dat da khac nhau co ban vi cac tfnh chat. 

Nhung ban d6 ma co set thanh lap la nguyen tac thanh he do co nhidu han che nen u dap 
ung yeu c£u cua thuc tidn. Doi voi ban d6 dja chat cong trinh co ban, ty le khac nhau tv »p ly 
nha't nen ung dung nguyen tac dja chat cong trinh thuc thu. Khi ung dung nguyen tai nay 
d6u co xet toi tinh hinh sau day : viec nghien cuu dja chat cong trinh cua lanh tho ve ihirc 
chat la nghien cuu dja cha't tiep tuc tren mot quan diem nhat djnh, bbi vi nghidn cun chung 
da dugc tien hanh vdi mbt muc d6 chi tiet nao do. Vi vay, ban d6 dja cha't cong trinli pn.ii 
dap ufng cac difeu kien chu yeu duoi day : 

1. Cung cap thong tin doc lap cua minh va d6 dgc ; giai dap dugc true tiep ro rang >..iv 
va'n d6 lien quan vbi vi6c danh gia di6u kien dja cha't cong trinh cua lanh tho nghien cuu, 
vdi muc do chi ti6't phu hgp vbi ti le ban d6. 

2. Kh6ng lap lai ban d6 dja cha't, dja mao, dja cha't thuy van va nhung ban do khac. Chi 
sir dung m6t so tai lieu dugc bieu thj tren cac ban d6 nay cho muc dfch dja cha't cong trinh. 


3. Khong dua vao cac pham tru khoa hgc dang con tranh cai va khong xac djnh. 

4. Phat trien them nhung va'n d6 trong phuemg phap thanh lap ban do dja cha't cong trinh. 
Cac van de a'y d£u dua vao tai lieu nghien cuu dja cha't cong trinh v6 da't da, dja hinh, nude 
dudi da't, cac qua trinh va hien tugng dja chat, cac yeu tb tu nhien khac v'a cho phep tim ra 
giai phap td'i uu v& viec su dung hgp ly moi trudng dja cha't, bao ve no trong khi quy hoach 
khai thac lanh tho, thiet ke cac cong trinh va cong tac xUy dung. 


5.3. Noi dung cac loai ban do dia chat cong trinh 


Ban do khai qudt (1 : 500.000 va be hon) phai cung cap khai niem chung vi di6u kien 
dja chat cong trinh cua cac khu vuc dja chat, dja ly hoac hanh chfnh ldn va chira dung 
nhung d5n lieu vi quy luSt co ban cua su hinh thanh va bien d6i di6u kien dja chat edng 
trinh do. 


Ban do ty le be (1: 500.000 4- 1 : 100.000) phai bieu thj day dii hon didu kien dja chat 
cong trinh cua lanh tho nh&'t djnh va chba dung du tai lieu de giai qu>et cac nhiem vu thuc 
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ti6n co lien quan tbi viec quy hoach bo tri cac dang xay dung va suf dung kinh te lanh tho 
cung nha dl quyet dinh viec khao sat dia chat cong trinh chi tiet hon. Tren ban d6 nay can 
lam noi bat nhirng dac diem nao cua dilu kien dia chat cong trinh lanh thri la quan trong va 
quyet dinh nhat trong viec danh gia co tfnh chat khu virc dilu kien xay dung va chon noi 
dung, khoi lupng va phirong phap khao sat tiep tuc. 


Ban do ty le trung binh (1: 200.000 -r 1 : 100.000) phai cung cap nhung tai lieu day du 
nhat va kha chinh xac vl dieu kien dia chat cong trinh cua lanh tho, phai chi ra sir khac 
nhau ve nguyen t&c cua cac vung do ve sir phan bo cac qua trinh va hien tuqng dia chat 
nguy hai dang ton tai hoac co kha nang phat sinh do khai thac lanh tho... Ban d6 nhu vay la 
ciin thiet a cac giai doan thiet ke dau tien cua nhieu dang xay dung va sir dung kinh te cua 
lanh tho, bcri vi no co the huring dan ngubi dia chat, nguoi thiet ke trong viec chon ra cac 
vung xay dirng dau tien de tien hanh do ve dia chat cong trinh chi tiet hon, tim kiem cac 
dien tfch xay dung, tuyen ducmg, tuyen dap, phat hien cac khoanh ma 6 day can phai tien 
hanh cong tac tham do de luan chung cho ban thiet ke cac bien phap bao ve... xac dinh thiet 
hai do viec xay dung hoac khai thac lanh thd gay ra doi voi n6n kinh te quoc dan. 


Ban do ty le l&n (1: 50.000 - 1: 25.000) thi bieu thi day du va chfnh xac di6u kien dia 
chat cong trinh cua cac vung nhat dinh, ma trong do du kien mot hoac vai dang x^y dung 
hay khai thac kinh t£ cua lanh tho. No diroc thanh lap vdi mot muc do chi tiet cho phep giai 
quyet nhung nhiem vu thuc tidn cua viec chon vi tri xay dung, tuyen dap, cau, tuynen d 
trong viing xay dung dpt dSu. Ban d6 co the dupe dung lam co so cho viec quy hoach vanh 
dai ngoai 6 cua cac thanh pho ldn ; de quyet dinh viec tham do so bo, quan trSc lau dai ; de 
xac dinh noi dung, khoi lupng va phuong phap khao sat tiep tuc chi tiet hon. 


Ban do chi tiet (ti le 1 : 10.000 ; 1 : 5000 ; 1 : 2000 ; 1 : 1000 va 1 : 500) phai clilifa dung 
nhidu tai lieu chi tiet ve dieu kien dia chat cong trinh cua khoanh hay dien tfch dupe chon 
66 xay dung, cua khoanh thi cong gieng mo hay khai thac lo thien, phan bo karst, trupt... 
Ban do dupe sir dung de quy hoach chi tiet va thanh lap ban thiet ke xay dung thanh phd, 
thi tran cung nhu chon bien phap bao ve va bo tri cong trinh xay dung... quyet dinh ke 
hoach tham do, thi nghiem va to chuc quan trSc lau dai. 


Viec chon ti le ban d6 chi tiet phu thuoc vao doi tupng thiet ke hay xay dung, ktch thuoc 
cua dien rich ma doi tupng nay choan, muc dp phuc tap cua cau true dia cha't... 


5.4. Phuong phap thanh lap ban do dja chat cong trinh 

Ban d6 dia chat cong trinh khai quat va ti le be dirpe thanh lap bang con during t<5ng hop 
cac tai lieu hien co trong phong, doi khi kern theo khao sat khai quat vrii khoi lupng khong 
Ion. Ban do ti le trung binh, ti le Ion va chi tiet chi dupe thanh lap trong qua trinh tien hanh 



do chinh xac va tin cay theo dung quy dinh cua ty le do ve. 


Lap ban dri dia chat cong trinh theo nguyen t3c dia chat cong trinh thuc thu, cac di6u 
kien dia chat cong trinh dupe thi hien tren ban do bang mau, during gach, cac ky hieu da 
dupe thira nhan chung va nhieu chu giai khac. 
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i. Nen clung mau bieu thi dien phan bo cua nhom, phu nhom dat da theo phan loai dia 
chat cong trinh chang han: 

a) Da cung chac - bang mau do ; 

b) Da nua cung, tucmg doi chac - mau xanh bidn ; 

c) Dat xop rdi - mau vang ; 

d) Dat mdm dinh - mau nau ; 

d) Dat da co thanh phSn trang thai va tfnh cha. dac biet - mau xam. 

Khi phan chia chi tiet hofn, ta dung sac cua cao mau noi tren. Nhu vay, tren ban do thong 
tin chu yeu vd quy luat phan bo dat da co tfnh chat khac nhau dugc bidu thi dudi dang ndi 
bat nha't. 


2. Ndn dung dudng gach bidu thi sir phan bo cac loai thach hoc cua da't da trong gidi han 
cua timg nhom dirge phan chia. Bang each nay thong tin vd dat da cua moi trirdng dia chat 
dugc md rdng them va tao ra dirge mot mdc dd cu thd vat chat nha't dinh, vi du khoanh phan 
bo dat rdi xop ca'u tao tu cat hat trung blnh vdi do chat ket cau nhat dinh. 


Dien phan bo cac nhom dat da (hoac la to hop cua chung trong mot so trudng hgp) va 
dien phan bo cac loai thach hoc cua dat da trong pham vi dd se dugc khoanh vung bang dudng 
den. O bat ky trudng hgp nao cung nen bidu thi dat da xuat 16 true tiep a tren mat dat hoac 
nam dudi tang dat trdng. Dat da cua lap thu hai hoac ldp thu ba khac nhau rat co ban vd cac 
dac diem thach hoc hoac thuoc vao nhom khac, dugc thd hien trong mat cat va cot dia tang. 

3. Bang nhtrng ki hieu da dugc thira nhan chung, ngudi ta bi^u thi ngudn goc, tuoi cua 
dat da. 


4. Mire do chtra nude cua nhom hoac loai da't da can do ve cung dugc bieu thi bang dfiu 
hieu quy udc. Tren cac khoanh dac trung, ngudi ta bieu thi do sau the nam cua nude dudi dat 
so vdi mat dat, ap lire cua no, do phong phu nude cua da't da va mire do an mon cua nude... 

5. Cac dau hieu quy udc mau den trong ti le va ngoai ti le dugc dung bieu thi sir phan bo' 
cac qua trinh va hien tugng dia chat co y nghTa dia chat cong trinh. O tr6n ban dd kliai quat, 
ti le be va ti le trung binh cac qua trinh va hien tugng dia chat dugc bieu thi bang dau hieu 
ngoai ti le. Neu cac hien tugng, qua trinh dd phan bo' gan nhau qua thi khoanh dien phan bo' 
lai. Tren ban dd ti le ldn va chi tiet, cac khoanh phan bo' ldn ciia hien tugng dia chat (trugt, 
sut Id, pheu,..) dugc bieu thi trong ti le va dugc dua ldn tren ban do bang dung cu vdi dd 
chfnh xac cua cong tac trac dia - dia hinh. Nhung khoanh nho phan bo gan nhau dugc bidu 
thi dudi dang dien phan bo, con neu no d xa nhau bieu thi bang da'u hieu ngoai ti le. 

6. Nhung tai lieu khac - ranh gidi giua cac nhom va loai da't da, dudng dirt gay va pha 
hiiy kien tao, ddi dia chan cao... cung dugc bidu thi bang dau hidu quy udc nhat dinh. 

Phu Iuc cho ban dd la cac bie’u bang, dd thi tong hgp, mat cat va cot dia tang bao ham 
noi dung, ket qua xac dinh tinh chat dia chat cong trinh cua da't da. 

Mat cat dia chat la hinh chieu tugng trung cua ca'u true dia chat len mat phang thang 
dung, no lam ro cau tao dia chat khu vuc theo do sau. Mat chi the’ hien cac didu kien dia 
cha't cong trinh goi la mat cat dia chat cong tr inh. Doi vdi cong trinh thudng lap mat cat 
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doc iheo true cong trinh (true dap, true dirong ham, can, dirong, kenh din...) va mot so mat 
cat ngang vuong goc vai true cong truth. Mat eat cd the tilling hay giy khuc. 

I i le ngang va tl le dung ciia mat eat dirpe chon tuy theo bien do phan cat dia hinh, xuat 
pluit tir yen eau phan anh chfnh xae cau true dia chat 

Trcn < o! dm rang tong ho]i vdi dac ttnh dia chat cong tnnh cua dat da phai chi ro : 

- Su phan etna dia tang dat da trirbc De Tir (den bac - hay diep) va dat da De Tir (den 
(hong), neu ten goi va ki hieu cua cluing (tuoi va nguon gdc). 

- Thanh phin thach hoc cua cac phi'rc he dat da. sir sap xep chiing vao cac than!) he, ting 
kien true va nhom dia chat cong trinh tuong irng. 

- Chicu day dat da trong pham vt mot plurc lie (chieu day Ion nhat hoac phd bien nhat). 

- Mb ta thanh phan dat da cua mbi tang phan chia. 

Phirong phap thanh lap ban d6, mat cat dia chat, dia chat cong trinh, cot dia ting dirpe trinh 
bay chi tiet trong chucmg IV cua cuon giao trinh Tlurc tap va bai tap dia chat cong trinh (*) 

5.5. C'ac ky hieu va ban do dia chat 


Bang 1X-4. Ki hieu tuoi cua dat da 


Ki 

Ki hieu 

Mau 

Tich C'amhn 

PR 

Hong 

Cam bn 

Cm 

Hdng - tun 

(kioviec 

() 

Nau - xanh la cay 

Silua 

S 

Xanh la eay loi 

Devon 

D 

Nau 

Cacbon 

(’ 

Xam 

IVcini 


Do - nau 

Trial 

[' 

Tim nhat 

Jura 

.1 

Xanh 

Kiel a 

K 

Xanh la cfly 

Paleogcn 


Da cam 

Neogen 

N 

Vang 

De lur 

Q 

Xam tro 


Doi voi bin d6 trim tich. De Tu, cac trim tich co nguon goc khac nhau duac the hien 
bang ki hieu va mau nhu bang IV-2. 


Bang IX-5. Ki hieu nguon goc ciia tram tich f)e Fir 


Nguon goc trim tich 

Ki hieu 

Mau 

Trim tich ho 

IQ 

Xanh ngoc bfch 

Trim tich song (boi u'ch) 

aQ 

Xanh sang 

Tram u'ch gio 

eoQ 

Vang 

Soon u'ch 

jg 

Da cam 

Tan tich 

eQ 

Phort tun 


* Nguyen Uyen, Nguyen Vein Plurcnig, Tran Tint:, Tnin Thanli Giani - Thin tap va hdi tap dia chat cong 
trinh - Nile) xuiil ban Dai hoi va Ti ling hoc i haven nghiep Ha Npi. I9H.T Tdi ban ndm 1994 va 1996. 
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ytDdh? Lap tho’nhudng 


linllillfi Them bun 
Set 


rrm 

iikh 


Bun 

Ben 

Setpha 
dong hodng tho 


23 Set pho 




I '//'//A Cat pha 


/ Hot nho 
Cot 2 Hot vuo 
J. Hot Ion 

Sot 


Coot 


TZTtt 
a A 1 M Dorn 

Do /on 

Set kc't 




4 - + 

r + -t 


/ Dot do tram tich 


j -_— Dophten set 


Cot feet 

(-UO! k£'t 


ii ; ii" 


Dam hit 
Da 1 6 / 

£>a phdn 

Do/Said 

Mocnti (set vdr * 
Depcn Dtotomit 

Van bach 


Tup voi 


1±2: Tup siHe 


Thach cao (g/p) 

Thach cao khan 
( onhg dr it ) 


-i -i 

n_ j _n. 


T T T 

xlil*] 


E3 


Bit Hi- 

Set pho bong bib 

Do ojeit Bnantt 

Vd trung tint} sien/t, d/Snt 

thach onh 

Dei bazef d/drit . gobro 

Do s/eu bona dUnit,p/roxenrt 
pin dotit 

Phun trao axit . poc pa 
thach onh. tiparit 

Phun trao trung iihh poepnt 
trachit 


Hffi Mu 6 i rtho 

s 


2. Da macma 


3 -- 


w./oj; 

<? -s? 


Than da 


Phun trao baza poef/rd 
undent , d/oba 

Phun trao s/eu bozO 

Phun trao thug tmh opx/dian 
do tran chou (pec/it) 

Do hot 

Tup nu/ Da 

Xi’da nu/ Ida 


3 Da b/Sh cha’t 


■Da gdnot 
\d dang gctnoi 


j Phtht, ddphten c/ar/t 

Vdphidh thach onh, 
b/attt thach onh, 
herb ten, . . 


~ Amfiboht 


l\ \ ^ Sec pent rut 


II g \ Do t/oo 


Doadhg, ddphdh silic 
ngoc b/ch 

Qudczd 


Hinh IX-15. Ky hien thdnh phdn ddt dd 
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Xoi ngam 




b) 

A r 2 s 



m3 EZ2* 

ES32 Ea 3 <f 


Hinh IX-17. Lap mat cat dia chat theo tuye'n AB: 

a) Giai dogn mot; h) Giai dogn hai; 1. Set pna hot; 2. Cat; 3. Set; 4. Set chuta cuoi; 5. Cugi; 6. Dolomit. 
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Hinh IX-18. Tang do non nep trong dia hinh phdn cat manh 
I. Cnoi ket; 2. Cat ket, hot ket eo than kinh voi; 3. Cat ket vd hot ket; 
4. Soi ket vd cat ket; 5, Dd voi; 6. Daxit; 7 Dd phien silit. 













Hinh IX-19. Cot (ha lain; 
tong ho]i do'i MKong Te 
Ty le / : 60.000 

1. Cal ket. tnfit man do, plum trao axil; 

2. Da phieii hang dang ddi vd hot kct man 
den xen nlu7ng Id]) kep eat ket tlm'dng 
i Ini'a pirit, dang tain. Thinli tinning < <; 
n/iKng Id]) kep riolit \'d poefirit f/nfa thdt; 

.v riieo Frontaget (1952), dam ket vdi Nam 
I Ian elu fa tiling tlioi; 

4. Da vdi dii hoa hod, phdn ld]> man xdm sain 
vd mail den eht'fa Crassialveolites sp; 

5 Da pliien set xdm den, xen nhCfng Idp kep 
eat ket dang ipnn zit man rang xdm. 





















CHUONG X 

NGHIEN CUU DIA CHAT DE XAY DUNG 
CAC DANG CONG TRINH KHAC NHAU 


0 thoi dai ngay nay, cac cong trinh xay dung c6 muon hinh muon ve vdi cac dac tfnh 
ket cau, dac tfnh tai trong, dac tfnh sir dung cung nhu yeu cau xay dung khac han nhau... 

De tien Igi cho viec khao sat, thiet ke thi cong va khai thac sir dung, nguoi ta thufrng 
phan loai cac cong trinh xay dung nhu sau: 

Loai cac cong trinh xay dtmg dan dung va cong nghiep nhu nha d, nha kho, xudng may... 

Loai cac cong trinh thuy nhu dap chan, cong, au thuyen, Iran xa lu... 

Loai cac cong trinh giao thong nhu dudng siit, dudng bo, cau virot song va ga xe. 

Loai cac cong trinh ngam nhu ham mo, cong trinh xe dien ngam... 

Loai cac cong trinh giao thong thuy nhu cang, kenh dao... 

Phuomg phap, noi dung va khoi lugng nghien cuu dia chat de xay dung khong chi’ phu 
thuoc vao muc do phuc tap cua cac dieu kien dia chat {being X-J) ma con phu thuoc vao 
dang cong trinh xay dung va giai doan thiet ke cua cong trinh. 

Dudi day chung ta lan lupft neu len phuemg phap, noi dung va khoi lugng nghien cuu dia 
chat de xay dung mot so dang cong trinh. 


Bang X-l. Bang phan cap mire do phirc tap ve dieu kien dia chat cua vung xay dung 


Gap phirc 

Di6u kien 
dia chat 

I (don gian) 

II ((rung binh) 

HI (phuc tap) 

Di6u kien cau true 

dia chat 

Cac tang da nam 

ngang hoac hai 

nghieng. Dia tang da 
duoc nghian ciru kT. 
Dat da dong nha't. 

Tang he ro rang 

Pha huy uon nep va 
dirt gay. D;a tang phuc 
tap hoac nghien cifu 
con ft. Thanh phan dat 
da thuong thay doi Ion 
theo khong gian 

Uon na'p plidc tap 
va pha huy dirt gay. 
Dia tang phuc tap va 
chua duoc phan 
chia. Thanh phan 
thach hoc va tudng 
da thay doi manh 
theo khong gian. 

Diau kien dia mao 

Hinh thai xam thuc 

boc mon, xam thuc 
tich tu, den gian da 
phan biet 

Hinh thai xam thuc 

tich tu vdi nhieu thdm 
btic khong rd ret 

Co cac hinh thai 
phuc tap; song cd, 
song bang, karst, 
binh nguyan nghieng 
tnrdc nui. 
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Bang X-l. (tiep thco) 


Cap phuc 
tap 

Dieu kien 
dia chat 

I (don gian) 

II (trung binh) 

III (phuc tap) 

Dieu kien dia chat 
thuy van 

Cac ding chira nude 
dang via, on dinh theo 
dudng phuong va theo 
chieu day; tang chira 
nude dong nhat ve cau 
tao va thanh phdn. 

Co cac king chua 
nude dang via khong 
on dinh theo dudng 
phuerng va theo chieu 
day. Thanh phdn 

khong dong nhat. 

Co cac kie’u nude 
dudi dat khac nhau 
vdi mire quan he lln 
nhau phuc tap (nude 
karst, nude mach, ...). 

Dieu kidn hoat dong 
dia chat hien dai 

Khong co cac hien 
tugng dia chat 1cm co 
anh hudng xau den 

dieu kien dia chat cua 

‘ 

khu vuc 

Cac hien tugng dia 
chat: dat chay, xoi 
mdn... the hien ro rang 
tren cac khoanh gidi 
han 

Cac hien tugng dia 
chat karst, trugt... 
phat trien rong rai. 


§1. NGHIEN CUU DIA CHAT DE XAY DUNG CAC DANG CONG TRINH DAN 
DUNG VA CONG NGHIEP 

Do dac tmh kinh te kT thuat cac cong trinh xay dung dan dung va cong nghiep thudng 
dugc ihiel ke theo hai giai doan la giai doan quy hoach vung xay dung va giai doan thiet ke 
kT thuat lap ban ve thi cong. 

1.1. Nghien cum dia chat de quy hoach vung \ay dung 

Mot vung dugc goi la co dieu kien dia chat tot de' xay dung cong nghiep va dan dung khi: 

Dia mao binh on, do nghieng be mat du dam bao thoat nude tot nhung khong gay anh 
huong xau tdi xay dung, tdi hoat dong cong nghiep va dan sinh. 

Dat da cung chac va on dinh, dong nhat ve thanh phan va tmh chat chiu luc. 

Nude dudi dat ndm sau hon do sau dat mong, khong gay lay loi khi mua, khong co cac 
hien tuong dia chat hien dai khong co loi, hay co nhung hoat dong yeu dt, each phong 
chong de dang. 

De’ chon lua dugc vung xay dung co dieu kien dia chat tot nhat trong nghien cdu dia 
chat can phai lam cac cong viec sau: do ve dia chat cong trinh vdi ti le 1/25.000 d tat ca cac 
vung du kien, tham do dia vat ly va khoan dao qua cac tuyen cat qua khu vuc, thT nghiem 
dia chat cong trinh va dia chat thuy van d ngoai trdi va trong phong ket hgp vdi quan ixkc 
ai ngay... 

Muc do nghien cuu va khoi krong nghien cuu tuy thuoc muc do phuc tap cua cac didu 
kien dia chat trong vung (bang X-l) va yeu cau do ve (ty le do ve). Mat do diem quan trSc 
trong pham vi gan dung co the tham khao d bang X-2. 
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Bang X-2. So diem quan trac tren mot kilomet vuong dien tfch 


Ca'p phuc tap ve dieu 
kien dia chat 

Ti le do ve 

1/25.000 

1/10.000 

1/5.000 

I 

2 

14 

47 

II 

3 

17 

60 

III 

4 

22 

74 


Tuy theo mufc do phufc tap cua didu kien dia chat va mire do boc 16 cua cac didu kien dia 
chat, khoi luqng khoan dao co ti le thay d6i tir 5% den 50 - 60% cua t6ng so' diem quan 
trac phai co. 

Khi nuoc duoi dat nitm cao hon day mong thi nhat thiet phai quan trac dong thai nude 
duoi dat vdi so didm tir 20 - 60% so diem da quan trac chung. 

Cong tac khoan dao va tham do dia vat ly nhdm xac dinh thanh phan, the nam va chi6u 
day cac lop dat da, chi6u sau cua muc nuoc duoi dat... 

Lay m&u dat da va nuoc duoi dat de nghien cuu trong phong; ngoai ra co the thi nghiem 
dia chat c6ng trinh va dia chat thuy van 6 ngoai trcri, quan trilc lau dai dia chat thuy van khi 
ciin thiet. 

So luqng, do sau va vi tri cac c6ng trinh tham do phai dua vao muc dich cong trinh, muc 
do nghien cuu, muc do phirc tap cua cac di6u kien dia chat, su ke thira cac tai lieu da co, 
cac cong trinh tham do du kien 6 giai doan sau. Thong thuong thi cac ho khoan va ho' dao 
dat each nhau tir 100 300 met va sau tir 10 -f- 30 met hoac hon nira. So luqng mau lay 

duqc phai du d6 dam bao thi nghiem duqc tat ca cac loai dat da co trong viing du kien tren 
cac khoanh dac trung. Cac phuong phap dia vat li (dien, dia chan...) rat thi'ch hop 6 viing 
rong de xac dinh cac tang he tram tich, chieu sau muc nuoc duoi dat... 

Cac thi nghiem ngoai troi tien hanh nhfim xac dinh: n'nh nen lun cua dat da o ddi hoat 
dong ciia n6n (thi nghiem ban nen), do chat va tinh khong dong nhat cua dat da (thf nghiem 
xuyen dong, xuyen t7nh), cirdng do chong cat (thf nghiem cat quay). So luqng thf nghiem 
nen, xuyen tuy thuoc muc do phuc tap va dien tfch khao sat... co the tham khao bring X-3. 


Bang X-3. Bang uoc luqng khoi luoug thi nghiem ban nen va chuy xuyen 


Dien tfch khao 
sat(ha) 

So luqng thf nghiem can thiet phai co doi voi 
cac cap phuc tap v6 didu kien dia cha't 

I 

II 

III 

Ban nen 

Chuy xuyen 

Ban nen 

Chuy xuyen 

Ban nen 

Chuy xuyen 

10-30 

2 

8 

3 

12 

4 

16 

50- 150 

3 

12 

4 

16 

6 

24 

200 + 300 

5 

20 

6 

24 

8 

32 

500 

8 _i 

32 

12 

48 

14 

56 
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Thi nghiem dia chat thuy van chii yen la xac dinh he so tha'm bang hut nurdc hay do 
nude thf nghiem, xac dinh muc nude, htrdng va van toe tham cung nhu cac dac tinh an mon 
cua nude, su dao dong muc nude theo mua. theo ngav va thubng phai quan trSc du 1 nam 
thuy van. 

Cac thi nghiem trong phong nhant xac dinh thanh phan, trang thai va tinh cha't xay dung 
cua dat da, thanh phan hoa hoc cua nude dudi dat. 

Cac tri so chi tieu tinh toan dupe tieii hanh tren co so thong ke va chinh ly timg chi tieu 
rieng biet. Vi vay so luong thi nghiem cho mdi loai chi tieu khong duoc nho hon 10 
(khoang 15 u 20). 

1.2. Nhurng nghien cuu bo sung tren dien tich da chon 

Nhung nghien cuu bd sung ap dung trong trirdng hop viing xay dung lira chon co nhiJng 
didu kien dia chat phuc tap: 

Nghien t int ho sung cho viing co dot fun ifo't 

Theo quy trinh kT thuat, dat goi ia kin udi la cac loai dat set co do aim be (G < 0,6) va 
thoa man dieu kien: 

c\ t >0.01 (X-1) 

Trong do: 6 ul - do lun udt tuong doi ciia dat 

Theo quy pham xay dung 8 1(J dupe tinh theo cong thi'rc: 


— (X-2) 

h., 

Trong do: h - chieu cao cot d&t co do rim tu nhien dudi ap lire a, bang tai trong thuc te 
cua cong trinh xay dung sau nay; h’ - chieu cao mSu dat sau khi bi udt dudi tai trong a, giu 
nguyen; h 0 - chidu cao ban dau cua mfm dat dudi tai trong va do am tu nhien. 

Dua vao do lun udt tuong doi 5 ul co the xac dinh dupe do lun udt gia dinh cua nen 
cong trinh: 


S = £5 u(i H, 


(X-3) 


Trong do: H| - chieu day ldp dat tuong ung; in - he so didu kien lam viec cua ndn (vdi 
ldp dat sat mong co chidu day bang 1,5 bd rong mong thi m = 2). 

Trong thuc te thudng dung 5 td dd xac dinh ranh gidi cac tang co do lun udt khac nhau. 
I’rong mdi tang dat lun udt can neu ro dac tinh lun uot, didu kien xuat hien va do lun toi da, 
anh hudng ciia su dao dong mire nude ngam va kien nghi vd cac bien phap khac phuc lun 
udt cua dat. 
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Nghien edit bo sung a vung co dong dot manh 

C) vung co dong dat manh hon cap IV thi phai nghien curu de khoanh ro vung co dac 
tinh khong Ipi khi ddng dat, lam chmh xac them ban do dia chat cong trinh va lap ban do 
dja chan vdi ti le tur 1/25.000 den 1/5.000, co day du cac ghi chu v6 dia chan d cac khu vuc 
khac nhau. 


Nghien ci'm bo sung d vung dd bi karst hod 

O cac vung da karst phat trien thi viec nghien cuu bo sung nham tim ra nhung khu vuc 
karst phat trien ft nhat, xac djnh nhung kho khan va thuan lpi cua vi trf xay dung, xac dinh 
di£u kien phat sinh, phat tri6n karst, hinh thai karst, cac nhan to anh hudng. Dd xuat cac 
bien phap xd H va cac phuong an tham do khao sat a budc sau. Thong thucmg a vung da 
phat trie’n karst thi phucmg phap tham do kinh te hen ca la phuong phap do dia vat ly nhu 
phuong phap didn mat cat, dien hoa hay phong xa. 

Nghien ci/u bo sung a vung dot dd phat trien trUcft 

Khao sat, tham do a day phai lam ro nguyen nhan truot cho tung khu vuc, danh gia vai 
tro cua nude duoi da't, thanh phan va tfnh chat dat da. Phuong phap tdt nhat la thdng qua 
cac c6ng trinh da thiet ke, tien hanh tham do theo cac tuyen vuong goc va cat qua khoi 
truert nguy hidm. Ket hofp giua do ve dia ch^'t cong trinh voi quan tr&c dai ngay cac kh6'i 
truqt ma danh gia kha nang on dinh cho tung khu vuc. 


1.3. Nghien cun dia chat de thiet ke ky thuat va lap ban ve thi cong 

Nghien curu dia chat giai doan nay duoc tien hanh nham xac dinh chmh xac va chi tiet 
nhung so lieu da thu duqc trong giai doan thiet k€' nhiSm vu va quy hoach vung, vach ro 
pham vi dat mong va ke hoach thi edng. Cac edng tac chu yeu trong giai doan nay la tham 
do, phai thira k£ cac edng trinh tham do a giai doan trude. Khoang each giua cac ho dao, hd 
khoan thay doi tir 20 m ddn 100m tuy mure dd phuc tap v6 di6u kien dia chat va cong trinh. 
Chi^u sau tham do thay ddi tur 5m ddn 30 m tuy thude tai trong va loai edng trinh. Cac m§u 
thu duoc dung de’ xac dinh thanh phln, trang thai, tmh chat co hoc cua dat da d trong phong 
thi nghiem... 

Khdi luong tham do co the tham khao d bang X-4. 

Cong tac thi nghiem dia chat d ngoai trdi dupe tien hanh nham chmh xac hoa cac chi 
tieu cudng do va bidn dang cua dat da trong pham vi cong trinh thiet ke hay tren khu vuc 
xay dung ri£ng biet co thira ke ket qua cua giai doan trude. 

Cong tac thi nghiem dia chat thuy van d ngoai trdi nham thu thap cac so lieu cuoi cung 
d6 tfnh toan edng trinh thoat nude, bien phap thao kho va lupng nude phai thao kho d hd 
dao khi xay dung. Du doan cac thay d<Si vg dia chat thuy van khi sir dung cong trinh, kidn 
nghi v6 cac bien phap k! thuat de’ bao ve mong va cong trinh. 
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Bang X-4. Khoi lugng cong trinh tham do cho xay dung nha o 


Giai doan 
thiet ke 

Khoi luofng tham do (khoan dao) 

Ca cdng trinh 

So lugng cdng 
trinh tren lha 

Chi6u situ, m 

Hd khoan 

Ho dao 


Khu nha d (cd dirdi 5.000 dan) 



Thiet ke xay 

Mot tang 

1,5 

6 

4 

dung cac o pho 

Tang nhd 

2.5 

8 

4 

rieng biet 

Nhidu tang 

3,0 

o 

•i- 

L/\ 

o 

6 


Tap the 

3,5 

o 

■1- 

KM 

o 

6 


Khu nha a ldn va thanh pho (5.000 4- 20.000 dan) 


Thiet ke khu xay 

Mot tang 

1,5 

6 

4 

dung o pho 

Thng nhd 

2,5 

8 

4 


Nhidu tdng 

4,0 

e/i 

•!• 

O 

O 

6 


Tap the 

4,0 

15 4 100 

6 

Thiet ke xay 

Mot tang 

1,5 

c 

•i- 

o 

o 

4 

dung cac o pho 





loai dac biet 






§2. NGHIEN CUtJ DIA CHAT DE XAY DUNG CAC CONG TRINH THUY LOl 

Cac cong tr'inh thuy loi rat da dang va phirc tap. Theo y nghTa kinh te qudc d^n co thd 
chia ra: cong trinh thuy dien, cong trinh van tai thuy, cong trinh tudi tieu cai tao d&t, cdng 
tr'inh cap - thoat nude... Trong do quan trong hun ca la cac dau moi thuy nang va thudng 
phan biet ra: dau moi song ap lire thap, dau moi gan dap, dau moi thao va chia nude hd, d5u 
moi chia nude ap lire... 

Dap la cong trinh quan trong cua bat cir he thong thuy nang nao. Dap duqc chia ra cac loai: 

- Theo dieu kien tai trong: dap trong luc, dap vom, dap tua... 

- Theo vat lieu d3p dap: d^p dat, dap da do, dap be tong... 

- Theo chieu cao dap: thap (< 25 m), trung binh (25 75 m) va cao (> 75 m). 

Tuy thuoc vao di6u kien su dung con chia ra cong trinh co dinh va cdng trinh tarn. 
Trong quy pham, dua theo gia tri kinh te, kT thuat con chia ra cac cap cdng trinh: 

- Cap I la cac loai nha may thuy dien co cdng suat tren 1 trieu kW va tuong duemg. 

- Cap II la cac nha may thuy dien co cdng suat tir 300.000 den 1 tridu kW, cac cang Idn, 
au tau Idn, kenh dao ldn va cac cdng trinh tuong duong. 

- Cap III la cac nha may thuy dien co cdng suat tir 50.000 den 300.000 kW, cac cang 
trung binh va cac cdng trinh tuofng duong. 

- Cap IV la cac cdng trinh nhd hon. 
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- Nhung cong trinh tarn then thuoc cap V. 

Viec thiet ke cac cong trinh thuy lpi dirpe chia ra 3 giai doan: 

- Giai doan lap so dd tong hop sir dung dong song hay dir an dau tir. 

- Giai doan lap thiet ke nhiem vu hay luan chung kinh te kl thuat cong trinh. 

- Giai doan thiet ke kl thuat va lap ban ve thi cong. 

2.1. Nghien cihi dia chat de lap so do tong hop sur dung dong song 

Nghien curu dia chat 6 giai doan lip so do quy hoach tong hop lpi dung dong song, lira 
chon vi tri thuy nang... thong thudng dupe tien hanh theo hai bade. 

Bade thu nhat lam cong tac chuln bi, gdm thu thap va he thong hoa cac tai lieu da co, 
sau do kT su thuy lpi ciing vdi kl su dia chat vach phuong an nghien cuu khu vuc da du kien. 

Budc thu hai: trude het tien hanh nghien cuu khai quat toan bo lung song bao gdm do ve 
ban do dia chat cong trinh ti le ttr 1/50.000 den 1/20.000. Khoan dao theo tuyen vuong goc 
vdi lung song va quan trie co he thong muc nude dudi dlt tren toan bo lung song hay tren 
timg doan song. Phan chia va lira chon cac vi tri co the bo tri he thong thuy nang theo so 
thu tu uu tien tir 1 den n. Tren cac khu vuc da phan chia tien hanh cac cong tac sau day: 

Do ve dia cha't cong trinh theo ti le tir 1/5.000 den 1/200.000, tuy cap phuc tap va dac 
tfnh cua he thong thuy nang. 

Tham do dia vat H de vach cac ranh gidi dia chat chu yeu, chinh xac hoa va bo sung 
them cho ban dd va cho phep dat phuong hudng cong tac khoan dao mot each dung ddn. 

Khoan dao d nhung doan co du kien dat he thong thuy nang dpt ddu tren co so thira ke 
tai lieu do ve dia chat cong trinh, tham do dia v$t If. 

O nhung vi tri co cong trinh thuy nang chiu ap luc ldn thi cac cong trinh khoan dao bd 
tri theo tuydn ngang di qua tat ca cac yeu to dia hinh da dupe phan chia. Khoang each giua 
cac ho trong 1 tuyen tir 200 den 500m. Cac ho d hai d£iu tuyen phai vupt ra ngoai gidi han 
muc nude thiet ke. Chieu sau tham do phu thuoc vao yeu cau nghien curu dia hinh co ciia 
lung song cung nhu cau true dia chat cua vimg. & he thong thuy nang ap luc cao trdn cac 
vung da cung chac thude cap phuc tap III thi phai dao ham tham do trong pham vi tiep giap, 
ven bd. 

0 cac khoanh cong trinh thao nude bd tri cac cong trinh tham do don le theo dudng din 
nude. O cac tram thuy nang ap luc cao va trong he thong khai thac dpt hai phai co nhieu 
cong trinh tham dd chuan rieng biet. 

Tien hanh nghien cdu dia chat thuy van tren tat ca cac khu vuc cua cac he thong thuy 
nang, trong dd d he thong thuy nang dpt mot phai thi nghiem tham va quan trie dai ngay. 

Tien hanh tim kie'm va tham dd vat lieu xay dimg tu nhidn dd danh gia chat lupng va 
phln cap tru lupng. Khoang each giua cac ho khoan, ho dao tir 500 den 600m va phai tham 
dd bo sung them d vi tri du dinh khai thac dot dau. 
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2.2. Nghien cilru dja chat de lap thiet ke nhiem vu cong trinh (luan churng kinh te - 
kl thuat) 

Nghien curu dia chat d giai doan nay dirge lien hanh d nhirng vung da dirge lira chon tren 
so d6 tdng hgp lgi dung dong song, nham: 

Lira chon mot trong cac phirong an da neu ra. 

Lam co so thiet ke cong trinh thco phirong an da chon. 

O thdi ki dfiu chu yeu nghien ciru vdi khoi lirong cong tac khoan dao, thf nghiem khong 
Idn, nhirng bao triim mot dien rich Ion. Con d thdi ki sau thi khoi lirong khoan dao va thf 
nghiem tang len. 

Nghien citu dia chat tren khu vi(c dot cac cong trinh chu chot (dap, nha may thuy dien, 
au tau...) bao gom: 

Do ve dia chat cong trinh theo ti le tir 1/2.000 den 1/25.000. Pham vi do ve duoc quyet 
dinh boi yeu cau lam sang to dieu kien dia chat, co chieu co den cac phirong an mire nude 
dang... 

Khoan dao bo sung tren tat ca cac khu vuc nham lam sang to cac dac tinh cau true, dia 
mao, dia chat thuy van ciia toan bo lung song, dac diem ciia cac kieu dia tang, chieu day va 
toe do phong hoa... Cac cong trinh tham do phai bo tri tren tat ca cac yeu to dia hinh va cau 
true dia chat. Khoang each trung binh gifra cac cong trinh tham do thay doi tir 100 den 
300m. Khi can thiet co the’ diio cac menu, ham tham do. 

O thdi ki cuoi, tren tuyen da chon, cac cong trinh tham do bo tri theo true cong trinh va 
theo cac tuyen phu song song. So tuycii tham do va khoang each gifra chung cung nlur giua 
cac cong trinh tham do phu thuoc v;io cap cua cong trinh va mire do phirc tap ve dia chat. 
Bat buoc phai tham do theo true cong trinh va theo hai tuyen ngoiii cong trinh, each tuyen 
chinh khoang 100 den 250m. Chidu siiu tham do phu thuoc chidu sau lan truyen cua tai 
trong cong trinh (doi hoat dong cua ndn), chidu sau doi tham, cac ranh gidi co the’ xuat hien 
cac hien tirgng dia chat khong lgi cho cong trinh nhu karst, xoi ngam... Kidu va tiet dien 
cong trinh tham do tuy thuoc dieu kien dia chat va dac tfnh ciia cong trinh thiet ke. Doi vdi 
cac cong trinh quan trong thi phai dao ham va gieng tham do dd true tiep quan sat dat da d 
nen va vai cong trinh. 

Nghien ciru dia chat thuy van trong thdi ki chon phirong an thuy nang nh^m so sanh cac 
phirong an. Con khi da chon dirge phirong an thi can nghien curu dd co tai lieu tinh toan 
tham mat nude, ap luc thuy dong, tri so xoi ngam, lirong nude chay vao ho dao khi xay 
dung. Ranh gidi nghien ciru phia tren khong duoc thap hon muc nude du kien cao nhat, con 
ranh gidi phia dudi duoc gidi han boi the nam ciia cac via khong tham gidi han viing tham. 
Tuy nhien, doi vdi cong trinh be tong cung khong nen sau qua hai lan cot nude ap luc, con 
d cong trinh da't chi can xap xi cot nude ap lire. Chi can tien hanh tham do sau hon khi gap 
da de hoa tan, gap nude ap luc. Con gidi han ngang chi tuy thuoc tinh tham nude cua Idp 
phu, co the tir 2 deii 50 s- 60 lan chieu cao cot nude ap luc. Thong thudng phai tien hanh ep 
nude d nen dap; hut nude, dd nude thi nghiem d hai vai dap. Xac dinh toe do tham thuc te 
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de tfnh toe do hoa tan dat da, xoi ngam ccr hoc. Nhat thiet phai quan tr^c dong thai nude 
dudi dat va thanh ph&n hoa hoc cua no de danh gia sir thay ddi muc nude va kha nang 
an mon. 


Nghidn ciru trang thai vat If va tfnh chat co hoc cua dat da a thdi ki thu nhat nham phan 
loai va danh gia tong quat trang thai va thanh phan dat da. Vide xac dinh cac tri so tfnh toan 
ve co If chi ap dung doi vdi dat da va vi trf cua no co anh hudng ldn den didu kien chon 
tuyen. So luong thf nghiem miu cho mdi chi tieu, theo m6i lap da phan chia, thay ddi tit 5 
den 20, thong thudng la tu 10 den 15. 

Sang thdi ki thu hai, bang each nghidn cuu thf nghiem trong phong va ngoai trdi, can 
phai xac dinh cac chi tieu phan loai tfnh chat vat If, thanh phan thach hoc va hoa hoc cung 
nhu cac chi tieu khac cua dat da. So luong m&u cho m6i loai chi tieu cua mdi loai dat da co 
the tu 20 den 50. So luong mlu d£ xac dinh cac chi tieu vd cudng do, bien dang va kha 
nang dn dinh trong nude cua d&'t da thi ft hon, chi tuf 10 den 30 mHu cho moi loai, vdi cac 
phuong phap thong dung la chuy xuyen, ban nen. 

Tham do bang cac phuong phap dia vat If d6 chinh If lai ban do, phat hien cac dut gay, 
cac mat tidp giap, gop phan giai quyet cac van dd chu chot sau day: danh gia didu kien dia 
chat thuy van nhu hudng va van toe tham, muc nude va quy luat thay doi to'c do tham... 
Danh gia tfnh lidn khoi cua da cung bang phuong phap chan dong va sieu am. Danh gia do 
am, do chat cua dat cat bang phuong phap phong xa, dien trd va dien dung; danh gia do fim 
va do chat cua dat set, set pha bang phuong phap gamma, phuong phap carota-nOtron. 

Nghien cCtu dia chat de xdy dung kenh dan nude va kenh giao thong 

Thong thudng cong tac nghien cdu cung phai tidn hanh theo hai thdi ki, trong thdi ki 
dau chu yeu la do ve dia chat cbng trinh ti le 1/5000 den 1/25.000 trong mdi dai rong tu 1 
den 3km va tham do tren cac mat cat ngang tuydn. Cac hd khoan dao each nhau tu 200 den 
500m. Trong thdi ki sau, khi chon tuyen phai tien hanh khoan dao cho tat ca cac khu vuc 
quan trong. Noi chung chidu sau tham do phai sau hon day kenh td 3 den 5m hoac hon. Khi 
tha'y kha nang tham ldn thi phai tham do tdi day each nude cua tSng tham ma kenh cat qua. 
Nghien curu dia chat thuy van nham danh gia anh hudng cua tham tdi ngap va ban ngap ma 
kenh dan di qua. 

Truong hop kenh dan la dudng ham thi khd'i luong va noi dung khao sat can phai tang 
len. Thong thudng thi d thdi ky dau nen do ve dia chat cong trinh cho tat ca cac phuong an 
theo ti Id 1/10.000 den 1/25.000; d cac khu vuc cua dudng ham can theo ti le ldn hon 
(1/5.000 1/2.000). Khi didu kien dia chat don gian thi nhiem vu chu yeu trong giai doan 

nay la xac dinh chieu day va tfnh chat ldp phu, dac tfnh va toe do phong hoa. Khi dieu kien 
dia chat phde tap phai khoan dao tham do sau. Chidu sau tham do khong nen qua 300m vdi 
hd khoan, 20m vdi gidng dao, so vdi mat dudng ham. Khoang each cac hd khoan dao tham 
do tu 1 den 2km. 


Sau khi da chon tuyen roi thi nhat thiet phai khai dao d£ xac dinh rd ret didu kien thi 
cong dudng h£m, khoang each gida cac cong trinh tham do thay doi tu" 100 den 500m, a 
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khu vuc cua vao can phai khao sal day lion. Nghien cun dia chat thuy van de danh gia anh 
htiomg cua nude dudi dat tdi thiet ke va thi cong dudng ham. Can xac dinh cac tfnh chat vat 
If, ca hoc de: tfnh ap lire dat da, ap lire day Irdi... d vach, noc va day dudng ham. 


Nghien n'tu dia chat o’ khu vitc xd v ditng nha may thuy dien va ede dan moi titang tit thi 
cung phai tien hanh khao sat nhir doi voi dap nhirng cu Ii day hem, mSu thu nhidu horn. Ti le 
do ve ban do dia chat cong trinh phai tir 1/2.000 den 1/10.000. Chieu sau tham do phai lorn 
gap 2 lan chidu rong cua mong nha may, ke tir day mong. Khi thiet ke nha may ngam, 
trong pham vi bo tri nha may phai khoan 1 + 2 ho sau hom nen nha may tir 15 den 20m. Khi 

dibu kien dia cha't phuc tap can phai diio gieng va ham tham do. Cac thi nghiem chi tieu ccf 
li bao dam nhir de thiet ke nha a vii cong nghiep khac da neu a §1 chircmg nay. 


Nghien n'tu dia chat de xdy ditng cac cong trinh phn, nha o’ va ede xi nghiep phuc vu thi 
cong can tien hanh theo cac quy trinh quy pham da ap dung cho cac dang cong trinh nay. 


Nghien n'tu vat lieu xdy ditng trong giai doan nay phai bao dam tdi cap C de co so lieu 
so sanh bo tri phuomg an cong trinh, db iuan chung vb vat lieu xay dung... 


2.3. Nghien cuu dia chat cong trinh a vung ho chira nude 

Ciing veri phirong an chon luyen cong trinh la phuong an h6 chua nude vi vay nhiem vu 
nghien cuu dia chat a viing ho chua nude nham: 

Danh gia kha nang tham mat nude cua hd chua bao gom ca tham tarn thdi va tham 
thudng xuyen; 

Danh gia ngap va ban ngap ciia viing hd; 

Danh gia sir pha hoai bd sau khi chira nude; 

Danh gia toe do boi Ihng biin cat va lhay ddi chat nude trong hd. 

Viec nghien ciru d viing ho duoc tien hanh theo cac bude sau day: 

- Do ve dia cha't cong trinh tren toan bo long hd, bd hd, viing ngap va ban ngap vdi ti le 
1/50.000 den 1/20.000. O cac khu vuc co nguy co tham mat nude phai do ve ti le lorn hon 
va khoan theo cac tuyen ngang qua dinh chia nude. Tien hanh hut nude, hoac ep nude va 
quan trdc dai ngay trong cac hd khoan, ft nhat la 1 nam. Tai khu vuc co nguy co pha huy bd 
phai do ve dia chat cong trinh ti le ldn hem (1/10.000 den 1/25.000) va khoan tham do theo 
tuydn ngang. Tien hanh thf nghiem dac tfnh co If cua dat da de’ co the tfnh toan toe do pha 
hoai bd theo cac quy pham hien hanh trong thiet ke. 

- O cac vi trf phai xir If tham, ngan ngap, ban ngap thi phai tidn hanh nghien cum nhu 
quy dinh nghien ciru cho cac dang cong trinh tucmg tu. Con tren cac khu vuc rieng biet ciia 
hd chua, khoi luong cac cong trinh tham do khao sat co the tham khao hang X-5 dudi day. 

2.4. Nghien ciru dia chat de thiet ke ki thuat va lap ban ve thi cong cong trinh thuy lpi 

Nhiem vu thiet ke d giai doan nay la hoan chinh va chfnh xac hoa cac giai phap ki thuat, 
nen nhiem vu khao sat dia chat cong trinh trong giai doan nay nhSm tao co so cho vibe giai 
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quyet cac van d£ cu the xuat hien trong thiet kd va thi cong cong trinh. Cac cong tac chu 
yeu trong giai doan nay la tham do thong thirong, thi nghiem va nghien curu chuyen mdn. 
Cac cong trinh tham do chu yeu la gieng, ho dao va ham tham do. Trong trubng hop can 
thiet co the thi nghiem mo hinh va xay dung thu. 


Bang X-5. Bang udc chimg kho! lurong tham do khao sat a vung ho chua nude 


Doi tuong 
va khu vuc 

khao sat 

Khoang each 
cua cac tuyen, 
km 

Sd luong hd 
khoan trong 
tuyen 

Vi tri bd tri cac 
hd khoan trong 
tuyen 

Chieu sau ho khoar, m 

Khu vuc tham 

tu hd chua 

1 + 2 

3-5 

Tren tS't ca cac 
don nguyen dia 

mao 

50% hd khoan den day 
each nude, nhung khong 
ldn gdp 2-3 ldn t*i sd 
ap lure nude; con lai 50% 
hd khoan thi khoan sSu 
hon muc nude dud dat 

5 - 1m. 

Khu vuc ban 

ngap 

Trong thanh 
pho va khu 
cong nghiep: 

3 - 0,5;’ 
nongthon 

0,5 + 0,8; 
ruong dong: 

1^5. 

It nhdt 3 

Tit ngdn nude 
song den ranh 
gidi gia dinh 
phat trien cac 
hien tupng 


Khu vuc co 
the pha hoai bd 
hd 

0,1 5 -r 0,5 

It nhat 3 


Den do sau gia djm bd 
bj pha hoai nhung kiong 
sau qua 5 -7 met, thdp 
hon ngan nude song 


Cong tac tham do nham lam chinh xac them cac tai lieu da thu duac a cac giai doan 
thiet ke nhiem vu, tai cac vi tri xay dung chu chot nhu dap, nha may thuy dien, au tai hay 
tung bd phan cua cong trinh (mo, tru, cua cong...). Cac cong trinh tham do phai bo ri sat 
enu vi mong, sat man chan. Khoang each giua cac cong trinh tham do thay doi tu 25 den 
100m. Chieu sau tham do phu thuoc chidu sau mong, chidu day ddi chiu anh hubng cia tai 
trong cong trinh, dd sau chong tham. Uu tien dung cac cong trinh tham do duong kiih ldn 
de quan sat true tiep dat da va thf nghiem nghien ctru tinh chat vat li co hoc ngay trong 
cong trinh tham do. 

Cong tac thi nghiem tham, quan trac dong thai muc nude va thanh ph5n hoa hcc cua 
nude de lam co sd tinh toan chfnh xac cac giai phap k7 thuat chong tham cho cong trinh, 
cac bien phap thao kho ho dao khi xay dung va thoat nude ha luu cong trinh. 

Cac thi nghiem vat li va co hoc cua dat da can duoc tien hanh ca d trong phong va tgoai 
trdi vdi mau ldn trong didu kien the nam tu nhien, dac biet la cac ldp dat da chu luc 
chu yeu. 
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Truong hop cong trinh Ion. cong trinh ap lac tham cao thi can tien hanh thi nghidm mo 
h'rnli nhir thi nghiem tham. ep vfra. ha thap mac nude thi cong va thi cong thd cac bo phan 
cong trinh. 

Khoi lupng va noi dung khao sat nghien curu cho cac dang cong trinh phu, cong trinh 
tarn then co the 1 ap dung cac quy trinh chung cho cac loai tuong ter. 

Trong giai doan nay con ticp tuc khao sat va nghien cdu dia chat d khu vuc h6 chtia 
iiirdc, dac biet la cac khu vac co nguy co tham nude, ngap va ban ngap. 

Viec tham do vat lieu xay dung thien nhien trong giai doan nay nhdm ndng cap tu C, 
leu A va B de' chinh xac hoa chat laong va tra laong vat lieu; tren co sd do de xu&'t bien 
phap khai thac va bien phap kT thuat nang cao chat laong vat lieu thien nhien. 

Cac cong trinh tham do nen tru tien ap dung hao va gieng, thadng thi gieng va hao 
khong nen it hon 10 den 20% tdng sd cong trinh tham do. 

2.5. Nghien cdu dia chat cong trinh trong giai doan thi cong va khai thac cong 
trinh thuy loi 

Trong subt thdi gian thi cong can tien hanh cac cong tac chu yeu sau: 

L.ap hd so dia chat ho mong xay dung va kidm tra qua trinh xdy dang, chu ydu la quan 
sat qua trinh thi cong cac hd mong mot each chi tiet va co he thdng de didu chinh nhtrng sai 
lech gifra thiet ke vdi thac te cua ndn de' co the’ hieu chinh cac ket cau mong cho kip thdi. 
Kicm tra viec thac hien cac chi ddn thiet ke cd lien quan den dieu kien dia chflit cong trinh 
nhu nd min pha da, hut nude thi cong, hoc hd mong... Lap ho so cuoi cung cua hd dao, hd 
mong va nen cong trinh (ve, mo ta, chup anh . ) Pdi vdi cac hd mong quan trong co the do 
ve va chup anh kinh vT. Ti le lap hd so mong phu thuoc vao kidu cong trinh, kich thadc hd 
mi'mg va mure do phurc tap ve dieu kien dia chat, thirorng thay doi tir 1/50 den 1/100 ddi vdi 
ndn cong trinh be tdng cap I trong dieu kien dia chat phurc tap. Trong trudng hop gian don 
thi cd the' la ti le 1/1.000 den 1/10.000. 

Prong nghien cdu lap hd so edn tien hanh nhidu thi nghiem vat li co hoc dd so sanh vdi 
ket qua da sd dung de thiet ke kT thuat cong trinh. Day la tai lieu bdt buoc phai cd khi 
nghiem thu cong trinh. 

Kidm tra chat laong phan cong trinh ddp bang dat da bao gom: giam sat thi cong khai 
dao vat lieu drip nhu kT thuat nd min, hoc xuc... Thdng thudng lay miu thi nghiem chat 
laong dat da theo ti le 1 mdu tren 20.000/// ? , giam sat kT thuat dap dat da nhu kT thuat rai 
Idp, dam bao trang thai dat da, kT thuat ddm nen... Trung binh sd mdu kiem tra theo ti le 1 
mSu tren 100 den 200/?/". Doi vdi dap dat bdi, dap da do phai theo doi va kiem tra co hat. 
Kie’m tra thi cong tang loc va he thong thoat nude, kT thuat va chat lupng thi cong man 
han.. 

Trong qua trinh sd dung cong trinh phai tien hanh nipt sd cong tac sau: 

Quan trdc bien dang cong trinh bao gom do do lun d cac bo phan dich chuydn trupt cua 
sudn doc, cua rnai dat dap... 
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Quan tr4c dong thai tham, su lam viec cua man chdng tham. Quan tr&c hien tucmg pha 
hoai bd ho. 

Tat ca nhung quan trie dai ngay cho phep ta kiem tra su dung d&n cua cac giai phap da 
dupe quyet dinh trong thiet ke va thi cong. Do la co so de ra che do quan If va khai thac 
cong trinh. 


2.6. Nghien cufu nhung van de dia chat b thupng luu va ha liru 

Viec xay dung cac cong trinh dang nude va ngan nude da co tac dong rat ldn den di6u 
kien moi trudng cua cac vung thupng liru va ha luu cong trinh. Vi vay nghien curu dia chat 
nham trubc het du doan sir thay ddi va xuat hien nhung qua trinh dia chat do anh hucimg cua 
cong trinh, sau nua la nghien cun de xu If cac edng trinh da co cung nhu xay dimg cac cong 
trinh mcri do cong trinh thuy lpi se xay dung dat ra. Thong thudng .nhung van de dia chat ci 
thupng luu cong trinh la do su dang muc nude, do su ngap lut nhung vung rong ldn va sir 
dang cao muc nude ngam. Nhung van dP dia chat d ha luu cong trinh, thudng la do ha thap 
muc nude song vd mua lu, nang cao luu lupng kiet vd mua kho, phat sinh su thay doi ranh 
gidi nhidm man d vung cua song ven bidn, su thay ddi do cao cua cac cong trinh lay nude 
va dSn nude... Ddi vdi edng trinh ldn nhu Hoa Binh, Tri An ngudi ta da phai thiet lap cac 
chuong trinh nghien cuu trong diem "sau Hoa Binh" va "sau Tri An”. Hien con chua co 
nhung quy trinh quy pham cu thd cho viec nghien cuu. Tuy thuoc didu kien cu thd, co the 
ap dung cac quy trinh nghien cufu tucmg duong hoac co quy dinh rieng. 


§3. NGHIEN ClfE DIA CHAT DE XAY DUNG Dl/CING 

Viec nghien cun dia chdt cong trinh khi xay dung dudng sat va duimg 6 to nham muc 
dfch luSn chung cho viec chon tuyen dudng, sau do theo plnrcmg an da chon xac dinh dieu 
kien thiet kd va sir dung dudng. 

Nghien cun dia chat cong trinh cho xay dung dudng sSt va dudng oto rat da dang, no 
phu thuoc vao loai cong trinh (cau, dudng sit, dudng oto, ga xe, dudng ham...), vi trf va 
chieu sau cua cong trinh, phuong phap thi cong, cap dudng... 

Hien nay, theo cac quy dinh hien hanh, thi khao sat dia chat cho dudng sit va duong oto 
thudng co hai giai doan: 

Giai doan khao sat d6 thibt ke so bo - luan chimg kinh te' kT thuat. 

Giai doan khao sat d6 thiet ke kl thuat va lap ban ve thi cong. 

Trudng hop gop lai thanh mot giai doan khao sat chi ap dung trong diPu kien dia chat 
dcrn gian hoac do yeu cau xay dung khan truemg (thdi chien). 


3.1. Nghien ciru dia chat de thiet ke so bo tuyen dudng 

Nghien cuu dia chat trong giai doan nay nhim thu thap tai lieu dia chat cong trinh de’ 
phuc vu luin chung kinh te - kT thuat cho tuyen dudng va lay tai lieu thiet ke so bo ntat 
dudng. Yeu cau phai lam sang to cac van dP chii cho't nhu: loai dat da, do day phong hoa. 
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cac hien tuong dia chat tu nhien va dia chat cong trinh, vat lidu lam ndn dubng va rai mat 
duromg... Phuong phap nghien cun chii chot la do ve dia chat cong trinh. Noi dung do ve tuy 
thuoc vao didu kien dia hinh, cau tao dia chat va thudng chia ra cac loai sau: 

Khao sat dia chat cho ndn duong thong thudng; 

Khao sat dia chat cho ndn dubng qua cac doan dao sau dap cao; 

Khao sat dia chat cho cau, cong; 

Khao sat vat lieu xay dung ducmg. 

Doi vdi ndn duong dap thong thudng thi doc theo tuyen cur 200 den 300 m, khoan dao 1 
ho sau tCr 2 den 4m de nam tinh hinh dat da duc'i ndn duong. 

Doi vdi duong d mien d6i nui thi thudng phai dao sau vao cac tang tan tich, sudn tich 
hay da goc d sudn doc va dap cao de : vupt qua cac thung lung hep, qua bai lay... Cho ndn 
can tim hidu kT tinh hinh da goc, lop phu nhu su thay doi thanh phan va tinh chat dat da 
theo chi6u sau va theo chifiu ngang, b6 day phong hoa, muc nude ngam va cac hien tupng 
dia chat hien dai nhu karst, trupt Id, xoi ngam... co the xay ra hay da xay ra d tren doc 
tuyen duong du kien. 

Do'i vdi cac sudn doc qua thi thudng la co nguy co trupt Id khi cat xen chSn doc, vi v^y 
phai tim hieu v& dac tinh dat da, ngudn goc va cau tao sudn doc... tur do danh gia didu kien 
cin dinh cua no doi vdi cong trinh, dac biet la vung phai dao sau, dip cao. Phuong phap 
khao sat chu yeu la dua vao cac vet Ip tu nhien hoac nhan tao ma danh gia dac tinh cua cac 
didu kien dia chat cua tuyen duong. 


Ddi vdi vi tri du dinh dat c^u, cong thi tuv theo loai va do ldn cua cong trinh ma khoi 
lupng va noi dung khao sat co khac nhau. Ddi vdi cong dat d chd co dieu kidn dia chat don 
gian thi khong c^n phai khoan tham do, con d noi co didu kien dia chat phuc tap thi c5n 
phai khai dao tham do d hai dau cong va than cong ma thong thudng la dimg ho dao hay ho 
vat sau tir 2 den 3m dudi cao trinh dat cong. 


Ddi vdi cau nho nen bo tri cac cong trinh tham do don gian khi co cau true dia chat gian 
don. Trong trudng hop dia chat phurc tap thi phai khoan hoac dao gieng sau hon, thudng 
khong qua 3 -r- 4 ho cho mot vi tri du kien chon. 


Ddi vdi cau trung binh va cau Ion thi khi nghien cuu phai xet tdi tat ca cac cong trinh 
phu nhu tuong chan song, tubng hudng dong... Pham vi do ve rong vd thupng luu tit 150 
den 200m ddi vdi duong oto va 200 den 300m ddi vdi duong sit, con ve phia ha luu co the’ 
nho hon. Ddi vdi duong sat it nhat phai co tu 2 den 3 cong trinh tham do trong khoang do, 
con ddi vdi duong bo thi co the it hon. Tuy nhien, khi gap phai dieu kidn dia chat phuc tap 
thi so lupng edng trinh tham do phai tang them. Trong mot so trudng hop co the ket hpp 
ham do dia vat li. 

O cac vi tri du kien dat tru va mo cau cln co cong trinh tham do sau hon. Tat ca cac vi 
tri tham do phai dua ldn ban do thuc dia. 0 cac vi tri nay can nghien cuu thanh ph£n hoa 
hoc, dac biet la kha nang an inon dat da va be tong. 
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Trong giai doan khao sat so bo, yeu cau diPu tra vat lieu xay dung bao gdm so hoa vi tri 
mo vat lieu (da, da't cap phoi...), so bo danh gia chat lupng va tru lupng ciia mo, khoang 
each tir mo den noi xay dung va dac biet la phurong tien van chuye-n vat lieu. 

3.2, Nghien ciru dia chat de thiet ke ki thuat va lap ban ve thi cong dtrong 

Sau khi da chon dupe tuyen toi iru thi tien hanh nghien ciru de thu thap so lieu dung 
trong tmh toan mat dudng, cong, cau va cac yeu cau khac. Trong nghien ciru phai tan dung 
triet de? cac tai li6u da thu thap dupe trong thiet ke so bp de giam bdt khoi lupng tham do. 
Tai lieu thu dupe phai that chinh xac, day du de’ co the thiet ke va kiPn nghi cac bien phap 
cong trinh hay cac giai phap ki thuat rieng biet. Noi dung khao sat, nghien ciru trong giai 
doan nay rat khac nhau khi nhung didu kien dia hinh va dia chat khac nhau. 

Nghien cifu dia chat cho tuyen difdng qua vung dong hang 

Yeu cau phai lam sang to cac noi dung chu yeu sau day: 

Ranh gioi giua cac yeu to dia mao trong vung khao sat, dac trimg be mat dia hinh, dang 
tang phu va cac hien tupng dia chat dien ra tren bP mat do. 

Ca'u true dia chat doc theo tuyen chon tren nhung dang dia hinh dac biet: xac dinh tudi, 
nguon goc va dieu kien sinh thanh cua no. Cau true dia chat va trang thai vat li, co hoc 
cua dat da. Cac cong trinh khai dao phai sau hon nen duong hoac nen dat thien nhien (voi 
doan dip) tur 2 den 3m. Lupng diPm khao sat khong it hon 4 r 5 diem tren 1km dai cua 
tuyen chon. 

Ve dia chat thuy van phai xac dinh dupe muc nuctc duoi dat, anh hirbng cua no toi cong 
trinh. CPn nghien curu ki cac mach nude va gieng nude. Trong pliam vi xay dung cau hoac 
tong can danh gia anh hudng xau ciia nude dudi dat tdi cong trinh nhu hien tupng an mon, 
hien tupng trupt, xoi ngam, ap Iuc nude lo rdng ciia nude dudi dat trong sir dung dudng. . 

Do'i vdi dat dap, can xac dinh bai dat va dac tinh vat li, co hoc ciia dat dPp 

Nghien edit dia chat cho tuyen difang vtfo't qua tilling lung song 

CPn tien hanh mo ta dac diPm dia hinh lung song, so lupng va caiu tao cua cac them 
song, xac dinh cac vi tri lay, ho ao... Khi tuyen dudng di qua thPm song thi cPn nghien ciru 
kT do doc va hudng doc cua mat them (bang phAng, lupn song, muong xoi...). Cong trinh 
tham do d thPm song don gian thi tur 2 den 3 cho I km dudng, va sau tu 2 den 3m cho nen 
dudng dAp, s&u qua mat dudng 2 4- 3m cho nPn dudng dao. Can dac biet chu y tdi noi thPm 
song co do d6c Ion, co bac them tich tu cao. 

Nghien ctfu dia chat cho tuyen difdng qua vung dam lay thi can phai xac dinh kiPu dArn 
lay va kha nang cho'ng lay kha cfi ap dung dupe. De nghien cdu lay thudng tien hanh do ve 
dia chat cong trinh ket hop vdi khoan tham do, thong thudng ta khoan tay ket hop vdi chuy 
xuyen. Yeu cau khao sat phai neu ro loai lay, dia hinh dam lay, dien tich phan bo va ca'u tao 
dia chat ciia day lay. Can chu y nghien cuu thanh phan thuc vat ciia ldp than bun va ldp lay, 
muc do va toe do phan thuy ciia no. C’ac ho' khoan bo tri tneo mat cat ngang trong do co i 
ho vao dung tim dudng. 
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Nghien edit dia chat cho tuyen difdng qua v ung doi nui thi muc dich chu yeu la de danh 
gia on dinh cho ta-luy nen dirdng, vach nui va do ben vimg cua dat da lam dudng. Dac biet 
can chu y tdi hien tupng xoi mon, trirot dat va cac hien tirpng khac dac trirng nhir lu bun da. 
Id dat, da do. 

- Doi vdi vung phat trien trirot dat thi noi dung nghien ciru bao g6m: 

Xac dinh dien tfch phan bo trirot va phani vi anh hudng cua no tdi tuyen ducmg. Doi vdi 
tnot khoi trupt phai xac dinh rd nhffng dau hieu co ban nhir he thong khe ndt trirot, dinh 
trupt, bac trupt, vet 16 nude dudi dat... 

Xac dinh ca'u tao khoi trupt thong qua cac yeu to co ban nhu kfch thude khoi trupt, do 
cao va hinh dang b6 mat trupt, tuoi ciia dat da phat sinh trupt. 

Giai thich nguyen nhan xuat hien trupt va kha nang tai phat trien cua no khi co su bien 
doi ve cac didu kien tu nhien. 

Khao sat tuyen qua vung dat trupt can phai dua len ban dd cac mach nude d sudn doc 
gan khoi trupt. Do luu lupng va nhiet do nude dac biet la su thay doi luu lupng va do due 
cua cac mach nude trong khu truot. Cac cbng trinh tham do can bo tri cat qua khoi trupt. 
Trong trudng hop edn thiet phai bo tri quan trac dai ngay dia chat thuy van va dia chat cong 
trinh. Cac mhu dat da can lay rai dSu theo do sau de xac dinh thanh phan dat da, do ^m va 
cac dac trirng khac. 

- Doi vdi vimg phat trien karst thi noi dung nghien cun bao gdm: 

Xac dinh tuoi cua da va tuoi hinh thanh karst, dac tilth v6 thach hoc, the niim va dac biet 
la cac he thong khe nirt va dirt gav kien tao trong da. 

Xac dinh cac chu ki hoat dong karst xuat hien trong vimg thong qua cac doi va cac 
dang karst. 

Xac dinh va phan loai cac dang hinh thai karst, so lupng va do cao xuat hien kich thude 
phat trien, moi lien quan giua cac dang dd vdi nhau. Xac dinh thanh phan va tfnh chat cua 
cac tang phu tren da karst hoac trong cac hang dong karst. Xac dinh muc nude, thanh phan 
va dong thai cua nude dudi dat. 

Giai thich didu kien phat sinh, phat trien va cac yeu to chi phoi qua trinh phat trien karst 
trong vimg. Chu y hinh thai karst chon viii va cac vat chat lap nhet chu yeu. 

Phuong phap khao sat chu yeu la do ve dia chat cong trinh, phan tfch dia mao - kien tao 
mdi ket hop vdi do sau dien theo mat cat. 

Nghien aht dia chat dexdy dung can , cong. ngdm co nhiern vu cot ban sau: 

Xac dinh dieu kien vd cudng do, bien dang va on dinh ciia nen cong trinh. 

Xac dinh cac ngudn vat lieu xay dimg thien nhien de phuc vu cho x^y dung cong trinh 
nhu da, cat, soi... 

Khoi lupng va noi dung cong tac phu thuoc vao loai va cd cong trinh. 
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- Doi vdi ctiu va cong nho thi viec nghien cun dia chat can dupe tien hanh dong thai vdi 
nghien curu dia chat cho tuyen. Vi tri cua cPu, cong ngPm phu thuoc vao vi tri cua tuyen da 
dupe chon va thiet ke a tren. De lap thiet ke nhiem vu, thiet ke k! thuat va ban ve thi cong 
thi can nghien cuu: 

Dac diPm dia mao cua khu vuc xay dung cPu, cong, ngam; 

Dac tfnh da't da, do day t3ng phu, dp sau chon mong va dac tfnh cua dat da lam nPn; 

Dac tfnh cua nude duoi dat va nude mat nhu thanh phan, tfnh chat va dong thai 
cua nuoc. 

Dien tich khao sat nen rong hon dien tich khao sat tuyen voi ban kinh thong thuong tu 
200 den 300m. 

- Doi voi ctiu trung va cau Ion thi trong giai doan thiet ke kl thupt can nghien cuu cac 
van dP sau: nghien curu ve cau tao dia chat cua vung, bao g6m su phan bo dat da, cac he 
thong kien tao chu yeu... tu do lam co so de nghien curu dia mao va cac diPu kien dia chat 
thuy van, hien tupng dia chat hien dai. 

Tuy theo muc do nghien cuu trong cac giai doan truoc ma chia ra cac cap a, b, c 
nhu sau: 

a) Loai chua dupe nghien cuu gi vP dia chat va dia chat cong trinh. 

b) Loai da dupe nghien curu vP cau true dia chat nhung chua dupe nghien cuu vP dia 
chat cong trinh; 

c) Loai da dupe nghien cuu dPy du ve dia chat va dia chat corig trinh. 

Tuy theo ca'u true dia chat, lung song dupe chia ra lam 5 loai: 

Loai 1 vdi chiPu day lop phu aluvi den 10m, duoi do sau dat mo tru la da't da ep co yeu, 
dong nhat trong toan bp pham vi cau. 

Loai 2 voi chiPu day lop phu aluvi tu 10 den 20m, aluvi la cat hat trung va hat nho. 

Loai 3 vdi chiPu day ldp phu la aluvi tir 10 den 20m, nhung aluvi la set pha deo, set va 
bun ddng dPu trong pham vi cau. 

Loai 4 vdi chieu day aluvi den 20m, nhung co thanh phan va trang thai khac nhau, trong 
do sir thay doi cua da goc co the xay ra hoac la trong toan bp cau hoac la trong pham vi 
rieng biet cua lung song. 

Loai 5 vdi chiPu day aluvi Ion hon 20m, duoi dp s&u dat moc la dat set,dat cat hay da't 
bun co thanh phan khac nhau. 

Tuy theo timg loai cau, tuy theo muc dp nghien cuu cua lung song, kiPu lung song ma 
khoi lupng va noi dung nghien cuu se khac nhau. VP khoi lupng khoan tham do cho ciu 
vupt co Idn va co trung co thP tham khao trong bang X-7. Con khoi luong khoan dao trung 
binh cho khao sat tuyen dudng tuy theo duong, cong trinh tren dudng... co the tham khao 
trong bang X-6. 
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Bang X-6. Khoi luong ang chung cua cong tac tham do cho khao sat tuyen dirorng 


r 

Doi tuong khao sat 

So luong trung binh cac cong trinh 
tham do hay khoang each giu*a 
chung,m 

Chi6u sau trung binh cua cac cong 
trinh tham do, m 

Tuyen dirbng sat 
(dao, dap va dir trS) 

200 500m 

Sau 2m dubi mat da't veri ndn dap 
va sau 2m so vbi nen dubng dao 
hoac den da cirng. 

Ddm lay sau 0,5 den lm vao day 
lay. 0 nhung khu virc thiet ke' dac 
biet, chi6u sau quyet dinh tuy didu 
kien cu the 

Dien tfch xay dung 

100 t 200m va tren m6i don 

Ho khoan sau 5m 

(ddu moi giao thong, 
khu ga, nha d...) 

nguyen (nha ga, nha a, nha chira 
toa xe...), co 1 cong trinh tham do 

Ho dao sdu 3m. 

Doi vai cac cong 

Nhung cong trinh nho la 2. Cdu 

Sau hern chidu sdu dir dinh dat 

trinh nhan tao 

loai vira la 3: Cau Ion: each 100m 
nhung khong it hurt 3. Khi thiet ke 
cu the thi cur m6i mb tru 1 ho 
khoan hoac 1 gieng dao. 

mong trong da ct'mg la 0,5m, trong 
da't mdm rcri la i0m hoac horn. 


Bang X-7. Khdi luong ang chung cua cac cong tac khoan dao tham do 
cho cau virot song cb Idn va trung binh 


Muc do nghidn cdu dia chat (ca'p) 


Kieu thung 
lung song theo 
can true dia 

chat 

---- - —~ 

a 

. 

r ' „ 

c 

So luong 
cong trinh 
tham do 

Chidu sdu 

m 

So luong 
cong trinh 
tham do 

Chidu sau 

m 

So luong 
cbng trinh 
tham do 

Chieu sau 

m 

1 

3 

10+ 12 

1 

10+ 12 

- 

- 

2 

3 

20 + 25 

1 

20 + 25 

- 

- 

3 

3 

20 + 25 

1 

20 + 25 

1 

20 + 25 

4 

5 

20 + 25 

3 

20 + 25 

1 

25 

5 

5 

25 + 100 

3 

25 + 75 

1 

25 


§4. NGHIEN CLUJ DIA CHAT DE XAY DUNG CONG TRINH NGAM 

Trong xay dung cac cong trinh ngam, nghien curu dia cha't la ca sd de: 

- Lira chon vi tri cbng trinh tren binh d6 va tren mat cat. 

- Lira chon bien phap thi cong de dam bao an loan cho thi cong va cho cac cbng trinh 
tren mat dat. 
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- Lira chon va tinh loan ket cau chong do trong cOng trinh ng&m. 

- Chon bipn phap bao ve vo ao cong trinh, chong xam thuc cua nude dudi dat. 

- Giai phap thong gib va cap thoat nude trong thi cong va trong su dung cong trinh ngam. 

Khoi luong va noi dung nghien cuu tuy thuoc vao quy mo cong trinh ngam, do sau cong 
trinh, giai doan khao sat va cac dieu kien dja chat cu the. 

Doi vdi xay dung cong trinh ngam, nhung yeu to dia chat co anh hudng quyet djnh bao 
gdm: cau true dia chat, dac tinh dia mao, dac tinh chba nude cua dat da, cac khi chay va khi 
doc co trong dat da (bang X-H). 


Bang X-8. Cac yeu to xac djnh muc do phuc tap 
ve dieu kien d|a chat khi xay dung cong trinh ngam 


Yeu to 

Didu kien dcrn gian 

Dieu kien phufc tap 

Cau true khoi 

Khoi dong nhat ve thanh phdn da't da. 

Khoi khong dong nhat v£ thanh phtin 

dat da 

Cong trinh dat trong pham vi cung 
mot ldp da. 

dat da. Cong trinh cat qua mot so via 
co thanh phdn khac nhau. 

Dieu kien dia 

Khong co nhung qua trinh va hien 

Nhieu hien tupng dja chat co hai tdi 

mao 

tupng dja chat co hai tori cong trinh. 
Sudn doc 6n dinh dia hinh binh 6n 

cong trinh. Cong trinh cat qua hang, 
hoc karst hoac cac chd xoi rua, chdn 
vui, lap nhet da't da khong on djnh. 
Dja hinh phdn cat manh. 

Dieu kidn kien 

Dong dat nho hon cap VII. The ndm 

Dong dat cap VII hoac ldn hem. Phat 

tao 

cac ldp doc dung, chinh hop. Cong 
trinh cat vuong goc vdi dudng 
phuong cua cac via va nep Idi. Do nut 
ne nho. 

trien nep oan. The nam cua cac ldp 
thoai. Dudng h£m di theo phucmg cua 
cac via. Co cac ddi pha huy kien tao. 
Khe nut phat trien. 

Tinh chufa khi 

Khong co khi dudi dat 

Gap metan, khi cacbonic, sunfua 
hidro (H^S)... 

Didu kien dja 

Khong co tang chua nude hay co mdt 

Nhieu tang chufa nude co moi lien he 

chat thuy van 

t4ng ma khong co lien he vdi nude 
mat. Nude ap lire nho (< 30m). Nude 
khong an mon. Dat thoat nude tot. 
Dong tham vao cong trinh khai dao 
khdng qua 50m 3 /h 

vdi nude mat. Ap luc nude ldn hem 
30m. Dp thoat nude nho, nude co 
tinh an mon. Dong tham vao cong 
trinh khai dao tren 50m'/h. 


Nhiem vu, noi dung va phuong phap nghien cdu dia chat de xay dung cac cong trinh 
ngam bao gdm: 

Thu thap, nghien cuu cac tai lieu da co d£ lam co so phac hoa phuong phap va ke hoach 
nghien cuu dia chat tiep sau cho timg giai doan, tung van di va tufng hang muc cong trinh. 

Do ve dia chat cong trinh tren mat va doc theo cac cong trinh dao de nghien curu so bd 
vd cac di6u kien dia chat cong trinh. Thong thudng doi vdi dubng ham thi do ve theo tuven 
bang rong khoang 1000m vdi ti Id tir 1/5.000 den 1/10.000; rieng d cac. khu vuc cufa vao va 
cua ra thi do ve vdi ti Id Ion hon (1/2.000 den 1/5.000). 
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Hang X-9. Khoi luong U(Vc chung eua cong tac khoan khi nghien cult 
dja chat de \ay dirng cac cong trinh ngam 


I 

Loai cong trinh 

Dac trung ciia 
cong trinh 

Cap phut tap ve 
dia chat 

Khoi luong cong tac khoan tuy theo ktch 
thuoc cong trinh 

Duong ham giao 

Dai deii 300m, 

Don gain 

7 ho (2 -T- 3 b moi eua) 

thong sat bo 

sau den 300/// 

Phi'rc tap 

11 ho (2 -T- 4 d mdi ciia) 


Dai hon 300///, 

Don gain 

O moi ciia co 3 hd va tuyen ham cut each 


sau hon 300/// 


1 50 -H 200m khoan 1 ho'. 



Phuc tap 

O moi ciia 3 hd, mdi ben 1 ho each ciia 50m 




\a P tuyen ham cu each 100 deii 150m khoan 




1 ho. 


Chicu sau Ion 

Khao sat 

Thudng khong khoan ma chi tham do dia vat 


hon 300m 

kho khan 

Is ket hop hd dao 

Duong xe dien 

Duong lnim 

Don gian 

1 5 hd tren 1km tuyen 

ngam dat nong 

giua cac ga xe 

Phi'rc tap 

30 r- 75 hd tren 1 ga xe. 


Cac ga xe 

Don gian 

6 a- 10 hd tren 1 ga xe 



Phi'rc tap 

K -t- 12 hd tren 1 ga xe 

Duong xc dien 

Duong hdm 

Don gian 

1 5 hd trCm 1km tuycii 

ngam dat sail 

giua cac ga xe 

Phi'rc tap 

Den 100 hd tren 1 kin tuyen 


Cac ga xe 


6 ho tren 1 ga xe 


Than gieng 


Deii 3 hd tren 1 than gieng 


Vice nghien cuu cau true dia chat, chicu day phone hoa, do sail nude ngam thudng ap 
dung cac phirimg phap do dia vat If. Con nghien cdu dia tang, thach hoc, do chtia khi va cac 
dac diem dia chat thuy van phai dung cac ho khoan dao. Khoi luong khoan dao phu thuoc 
vac kfch thude va dac diem cong trinh, miic do phi'tc tap vb cac dieu kien dia chat co the 
tham khao a being X-9. 

* 

Cac so lieu nghien ciru dia chat thuy van nham tfnh toan so bo nude tham den cac gieng 
tham do, luong nude phai thao khi thi cong, ap lire nude len cong trinh ngam... 

Ngoai cac chi tieu vat If, co hoc thong thudng. cac thf nghiem trong phong va ngoai trdi 
con phai xac dinh mot so dac trung kT thuat rieng biet nhu: 

Do nhiet eua chit da khi khai dao cong trinh: Tu bieu thuc (I-1), neu da xac dinh dupe 
cap dui nhiet eua vung, ta de dang xac dinh dupe nhiet do t v tai do sau z: 


Trong do: h 0 - do sau eua ddi thudng on. thudng tu 30 den 35m; t bq - do nhiet ciia khi 
quyen (theo birth quan nam), a - cap dja nhiet ciia vung. 

Do xdp rd’i K la ti so ciia the tfch dal da hi \d rdi vdi the tfch ban dau: 
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(X-5) 


v 0 

Trong do V, la the tfch cua dat da bi pha rbi tir the ti'ch ban dau V 0 . 

Trong giai doan khao sat sor bb co th6 xac dinh K theo kinh nghiem, vf du: dat cat co 
K = 1,1 -r 1,2; da't co thuc vat: K = 1,2 - 1,3; set pha, set K = 1,25 - 1,3; set ket: K = 1,35 
- 1,45; da cumg khac K = 1,8 - 2,2. 

Cudng do cho'ng trtfcrt (x), chong keo (a k ) va chong uon (a u ) cua dat da thubng phai 
xac dinh gian tiep qua cirbng d6 chong nen o n bang cac he so kinh nghiem b bang X-JO 
dtfbi day: 


Bang X-10. Bang ti so giua cucmg do chong keo, chong trirot, 
chong uon cua dat da so vdi cucmg do chong nen thirc te 


Loai dat da 


x/a n 

a u / a n 

Granit 

0,02 - 0,04 

0-0,8 

0,09 

Cat ket 

0,02 - 5 - 0,05 

0,06 - 0,2 

0,1-0,12 

Da v6i 

0,04-0,10 

0,08-0,1 

0,15 

Set ket 

0,01 -0,17 

- 

- 


Ti suat chong day troi cua dat da the hien cubng do chong day troi, thubng duoc xac 
dinh qua thi nghiem day tr6i b dubng h^m, gieng dao, ket qua thi nghiem xac dinh ti suat 
chbng dSy trdi cua mbt so dat da co th6 tham khao b bang X-J1 dirbi day: 


Bang X-ll. Bang cac tri so ti suat chong day 
troi cua mot so dat da theo thirc nghiem 


Dat da 

Ti suat chong 
day trbi, kG/cm 2 

Ap lire thi 
nghi6m, kG/cm ? 

Phirong phap va phirofng 
ti6n thi nghidm 

1 

2 

3 

4 

Dat set chac 

60- 100 

1 -3 

Nen trong ho dao 

Dat nui lura bb rbi 

40 

1 

- 

Dat phien yeu va cat ket 

150 

2,7 

- 

Da phien serixit, da bazan 
nut ne manh 

200 

5,3 

Nen trong ham tham do 

Da phien va cat ket 

220 

2,7 

Nen trong gieng dao 

Cat ket hat trung binh 

250 

50 

Dung ki'ch 

Da voi kep set mong 

350 

0 

- 

Da cung, manh vun, da tang 

400 - 450 


Nen trong gieng dao 
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Bans X-11 (ticp theo) 


1 


3 

4 

Quaezit phong hoa 

500 

20 

Dung kich 

Cat ket tuf 

600 


Nen trong gieng dao 

Ganai 

650 

10 

Nen trong h3m 

Cat ket tuf riin chac 

800 


Nen trong gieng dao 

Da phien set 

900 

10,8 

Nen trong ham 

Paragemai 

1000 

10 

- 

Da vdi kep macno 

1150 

10 

Dung kich 

Gran it 

2000 

6 

Nen trong ham 

Ganai biotit 

2200 

5 

- 

Da vdi riin chac 

2800 

10 

Dung kich 

Quaezit chac 

6000 

20 

Dung kich 


He so no hong pi cua dat da thudng lay theo kinh nghiem. thay doi tir 0,17 den 0,20 vdi 
da ci'rng va tir 0,30 den 0,40 vdi dat loai set. 

Do vfmg chac cua cac tang each nude ngan each nude ap lire vdi cong trinh duoc xac 
dinh thong qua cac thong so cudng do (chdng cat x, chong keo cr k , chong thung a lh ) cua 
dat da va ctic dac trung hinh hoc cua tang chita nuac va each nude. 

'Hieo V.D. Xlexarev thi tri so ap luc nude tdi han a th co the tdn tai duoc trude khi xay 

ra sir eh dut, choc thung lap each niroc xiing igliinh cong trinh ngSm duoc xac dinh theo 
cac cong thuc sau (theo K. Kegol). 

O ndc cong trinh ngam: 


O day cong trinh ngam: 


h 2 


CT .h = 6 -o k y,h, 


h 2 

-"6.o k -^- + yh 


(X-6) 


(X-7a) 


hoac 


a 


th 


2.x- + vh 
/ ' 


(X-7b) 


Trong do: a k ,x - cudng do chdng keo, chdng cat cua dat da each nude, ngan each nude 
ap lire vdi cong trinh; y - dung trong cua dat da each nude, 77w" ? ; h - chidu day tang each 
nude tai noc hoac day cong trinh, in; I - khoang each giita cac vi chdng cua cong trinh hay 
chidu ngang cong trinh, m\ y ( , h, - dung trong va chidu day tang dat rdi chua nude d ndc 
cong trinh ngam, phia tren tang each nude. 
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Tir tri so ap lire tdi han ta co the xac dinh duac tri so ap lire nude can phai ha thap rude 
khi xay dung cong trinh ng&m. 

Cudng do chong thung tam thdi cua mot vai loai dat set co the tham khao d bang X-12. 


Bang X-12. Cirong do chong thung tam thrri ciia dat set 


Ten goi cac bien the ciia dat set 

Do am tu nhien 
trung binh W, % 

Cudng do chong 

*> 

tluing a th , kG/ nf 

Set pha cat chua than cau true khong chat 

Set chua than va pha cat do chat trung binh 

Set deo do chat trung binh 

Set nira kho 

Set nen chat, pha cat nhe va deo 

Set cau true nl't chat, cung va nira cung 

17 + 19 

19-5-21 

20 + 21 

18 + 20 

19 + 20 

18 + 20 

0,8- 

1,2- 

1.9- 

1,6- 

2,2- 

2,5 - 

-0,9 

- 1,5 
-2,0 

- 1,7 

- 2,5 

-3,0 


§5. NGHIEN CLfU DIA CHAT THUY VAN DE KHAI THAC NUOC DUOl DA I 
5.1. Noi dung, khoi lupng va cac phuorng phap chung 

Nude dudi dat ngay nay dirpe xem la mot khoang san co fch cua dat nude dung de: an 
uong, va dung trong cong - nong nghiep... Noi dung va khoi luang nghien ciru vai muc dich 
khai thac tuy thuoc vao rat nhi^u yeu t6, trong do chu yeu la: 

- Cac yeu cau chat luang va khoi luang nude thuc te. 

- Mute do nghien ciiu v4 cac mat dia chat va dia chat thuy van cung nhu cac dac diem tir 
nhien cua viing. 

- Tinh chat cua cac loai nude dudi dat du dinh khai thac. 

Thong thudng thi noi dung nghien ciru chu yeu bao gom: 

- Sir phan bd, di4u kien the nim, di4u kien sinh thanh va di4u kien cung cap cua nude 
dudi dat; 

- Chat luang nude dudi da't va dac trung cua cac khu vuc du kien; 

- Dong thai va tru luang khai thac cua nude dudi dat; 

- Cac ddi phong ho ve sinh tu nhien; 

- Cac giai phap kT thuat de tang them cha't luang va tru luang cua nude theo y£i ciiu 
su dung. 

4 

Cac phuang phap khao sat, nghien ciru dia chat thuy van thong dung la: 

- Do ve dia chat va dia chat thuy van toan bo khu vuc; 

- Do dia vat H va khoan dao tham do; 

- Thf nghiem dia chat thuy van d trong phong va ngoai trdi; 

- Quan trdc dai ngay dong thai nude dudi dat; 

- Khao sat thuy hoa, vi khuan va ve sinh. 
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5.2. Do ve dia chat thuy van 

Thong thudng la tien hanh do ve vdi ti le 1: 50.000 den 1: 25.000. C) thdi ki dciu nghien 
ciru nham muc dfch chia ra cac khu vuc rieng bict theo cac didu kien dia chat thuy van, 
chon ra cac dia diem khai thac dau tien v;i vi tri dat cac cong trinh tap trung nude. Viec do 
ve dia chat thuy van phai di doi vdi nghien cun dia mao cua vung. Trong nhung vung dia 
mao phuc tap co the tien hanh nghien ciru dia mao rieng. 

Cong tac do ve dia ch&t thuy van thay doi kha nhidu tuy theo kieu cua cac nguon nude 
du kien khai thac. Chiing han khi khao sat vet 16 dudi dang mach nude thi can chu y tdi dong 
th;ii muc nude va luu luong. Cac tang nude ngam se co dong thai phu thuoc rat nhidu vao 
diCui kien dong chay tren mat dat, con cac tang ap lire thi phu thuoc it hon. Thong thudng co 
the* lap ban do do sau muc nude nghm, do sau king ap lire va ban dd ap lire nude d sau. 

Gan day de danh gia tru luctng nude dudi dat ngudi ta con lap ban do do d5n cua t^ng 
chira nude thong qua do ve dia chat thuy van va cac tai lieu thi nghiem tham d cac ho' 
khoan. Ban dd do dan cho phep ta du doan so bo luu luong cua cac cong trinh lay nude 
cung nhu tru luo'ng tu nhien cua dong. 

Mol ban dd dia chat thuy van day du khi kern theo ban dd co cac ban dd phu trq nhu 
mat cSt dia chat thuy van, ban dd thuy dia hoa, ban dd dang sau... tren dd ghi day du cac su 
thay ddi can thiet ve thanh phan dat da, muc nude, do khoang hoa... 


5.3. Ciic dac diem cua cong tac tham dd so bp trong cac dieu kien thien nhien 
khac nhau 


Tham do nude dudi dat trong cac hdi tich ire cua lung song vdi nhidm vu chu yeu la 
neu len cac khu vuc giau nude nhat cua boi tich, quan he ciia no vdi cac tang chira nude 
khac, vdi nude song va cac tang nude trong da goc. Cac tuyen tham do thudng bo tri cat 
ngang thung lung, neu bdi tich khdng day thi phai khoan ca vao da goc d phfa dudi. Phai 
lay mhu thi nghiem va ep nude, hut nude tin nghiem rieng biet ca trong bdi tich va trong da 
gdc dudi s^u. Mot sd' ho' khoan dung de quan trie dai ngay su thay doi dong thai cua nude 
dudi dat theo nude mat hoac theo dieu kien khi hau trong nam. 

Tham dd nude dudi dat trong hinh nguyen ngliieng trUdc nui hay cac non hi tich cau tao 
bhng cac vun sudn tich hay lu tich cua song. Mot dac didm chung la su thay doi do tham 
cua loai tang chira nude nay se rat ldn theo dudng vuong gdc vdi sudn doc. Muc di'ch cua 
viec tham dd so bo la chon vi tri dat cong trinh khai thac. Vi vay, cong tac tham do phai thu 
thap day du tai lieu ve su thay doi be* day cua tang chira nude theo cac tang chira nude d 
trong da gdc phia dudi va cac dong nude mat phia tren. Viec quan trite dong thai nude dudi 
dat cua cac tdng lu ti'ch va sudn ti'ch co nhieu y nghia quyet dinh den phuong hudng sir 
dung va danh gia chat luong, tru luong nude khai thac dupe d cac thdi gian khac nhau. 

Tham do nude dudi dot a ede mien karst phai neu bat dupe moi quan he cua nude karst 
vdi nude mat va vdi cac mach nude co y nghia ldn. Thong thudng va thfch hop hon ca d 
viing phat tridn karst la do ve dia chat limy van ket hop vdi do ve dia chat va dia mao. Cac 
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phiromg phap tham do dia vat 1 i nhir phuong phap chi thi d£ danh da'u nude... cung rat phu 
hop va co hieu qua dac biet. Cac hd tham do phai bd tri tuy thuoc hlnh thai cua cac khoi 
karst, dac biet la hudng va kich thuoc cua hang hdc karst. 

Cong tac nghien cuu thanh phan hoa hoc va do nhidm bdn nude karst phai dupe tien 
hanh lien tuc trong sudt ca nam hoac nhidu nam. 

Trong dieu kien cho phep co the ap dung cac giai phap kT thuat nhu no pha, rua hd 
khoan bang axit clohidric... dd’ tang liru lupng cho ho khoan. 

Tham do so bo nude dudi ddt trong cac ddi pha huy kien tao nham phat hien dieu kien 
the nam va mdc do pha huy cua ddi d nhung vi tri khac nhau. Phuong phap hieu qua dd’ xac 
dinh vi tri cua ddi pha huy kien tao la do dien mat cat, do dia hoa. Vide bo tri cac ho khoan 
chi nen tien hanh sau khi da xac dinh dupe tuong ddi chinh xac vi tri cua cac dirt gay. Cac 
tuyen tham do phai bd tri vuong goc vdi dudng phuong cua dirt gay. Vi tri bo tri cong trinh 
khai thac nen lpi dung cac vi tri giao nhau cua cac dirt gay. Cong tac thi nghiem va quan 
trac thanh phan cua nude cung tuong tu nhu khi tham do nude karst. 

5.4. Nghien curu chat luong cua nude dudi dat 

Viec nghien cdu chdt luong ciia nude dudi da't phai tien hanh kd't hop giua phan tich tinh 
chat vat li, thanh phan hoa hoc va thanh phan vi khu^n cua nude vdi cac dac didm dia chat 
thuy van va cac didu kien phong ho ve sinh cua khu vuc. 

Viec phan tich thanh phan hoa hoc cung nhu cac tinh chat vat li cua nude dudi da't cung 
dupe tien hanh tuong tu nhu vdi bat ki loai nude nao va tuy theo muc dich sir dung ma danh 
gia. Con kha nang chat lupng nude bi xau di theo su thay doi cua cac didu kien tu nhien thi 
co thd’ tham khao d bang X-13 dudi day. 

De ngan chan kha nang lam ban nude dudi da't, phai thiet lap cac vanh dai bao ve cho 
cong trinh tap trung nude cua tang chura nude va trong trudng hop can thid't thi phai xay 
dung cac edng trinh bao ve ridng. 

5.5. Nghien cthi trur lupng khai thac nude dudi dat 

Muc dich quan trong nha't cua nghien cuu dia cha't thuy van dd khai thac nude dudi da't 
la xac dinh tru lupng nude dudi da't: chi khi nao trd lupng khai thac bao dam dupe yeu cau 
dung nude mdi thoi. 

Tru lupng khai thac la lupng nude dudi da't co the lay dupe bang cac cong trinh tap trung 
nude hop li ve mat kinh te' - ki thuat, dong thoi chat lupng nude la bao dam ddi vdi yeu cau 
sir dung trong suot thdi gian du tinh khai thac d cac edng trinh nay. 

Thdng thudng, khi yeu cau dung nude nho hon nhidu so vdi trS lupng thien nhien cua 
tang chufa nude thi khong can phai xet tdi tru lupng thien nhien. Tuy nhien, trong nhung 
trudng hop tang chua nude khdng co ngudn cung ca'p, thi tri so' tru lupng thien nhien se co 
y nghTa rat ldn, va ba't ki trudng hop nao cung khdng nen d£ cho can ma't phan tru lupng 
tinh nam tha'p hon muc nude dudi cung cua ddi dao dong muc nude theo mua. Trong trudng 
hop that can thiet phai su dung mot phan tru lupng kiet thi c3n co tinh toan k7 hon. 
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Bang X-13. Nhfmg yeu to lam thay doi chat lun/nig nude trong qua trinh khai thac 


Nhom 

Ngudn goc tac dong 

Calc yeu to 
thay doii tac dong 

Cac dang 
thay ddi nude 

I. Tliay ddi bat 

Do nude mat xam nhap 

Dorg niircrc mat cua 

Ca hoc, vi khuin, hoa 

nguon tu phfa 
tren tang chua 
nude 

vao 

vang ka.rsti, vung hoat 
dong kien tao. cac ho 
khoan !hu hong o'ng 
chong 

hoc 

' 

Do dong tham thang 

Cac ho chtua, kenh din 

Ca hoc, hoa hoc va vi 


dung (ngam) 

di qua viung kho khi 
tudi 

khuan 


Dong tham lien tuc tu 

Dong nude di qua cac 

Hoa hoc, vi khuin - 


tren \udng qua tang dat 
bao hoa nude 

tang dia hoa khac nhau, 
cac doi t hd nhudnig... 

hoa hoc 

11. Thay ddi bat 

Dong tham ngang 

Song va hid. Nude inua 

Hoa hoc va co the co 

ngudn tir vung 
giap ranh ben 
canh 


ngap cac gieng mo va 
c.ic him ho khac. 

doc td 

III. Tltay doi do 
dong tham di tu 
dudi len 

Loai tham ;ip luc tu 
dudi len, tham tu tang 
ap luc phfa dudi qua lap 
tham yeu di len 

Dong nirde tu cac ting 
dudi di lert; qua cac khe 
nirt kien taio, ho khoan, 
cac gieng khai thac 

Cac ting nude co do 
khoang hoa cao, nude 
bien va nude hd man 

Hoa hoc 


Doi vdi trirang horp da biet chic ring nhu cau dung nude chita vuat qua kha nang cua 
tang chua nude, thi tru luqng khai thac cua cac gieng dan ddc hoac tuong hd se tuy theo 
didu kien thuy lire va hinh hoc ma xac dinh theo cac cong thuc cua dong thim tdi gieng dan 
doc hay tuong ho trong dieu kien dong thai tharn on dinh, da neu a chuang VII giao trinh 
nay hay d cac sach rieng. 

Doi vdi trudng hop phde tap, can phan tfch cac didu kien ddng thai va hinh hoc cua 
dong tham ma van dung cac cong thuc khac nhau. Phan 1dm cac cong thde tmh toan d6u co 
neu trong cac sach rieng. Chung dirac tim ra hoac bang If thuyet hoac bdng thuc nghiem. 

Tru luang khai thac co th6 ude tmh bang each sc> sanh tuong tu vdi cac gieng lam viec 
tot trong didu kien dia chat va dia chat thuy van tuong tu. 


5.6. Mot so giai phap de nang cao nang suat gieng khai thac nude dudi dat 

De tang nang suat cac gieng khoan, ngudi ta da nghl ra nhieu each nhu tang tru luang 
thien nhien, tang nguon cung cap cho tang chua nude bang cac phuang phap nhan tao. 
Nhifng thong thudng va trude het la true tiep cai tao dieu kien thuy luc cua dong thSim d 
vung gan gieng. Thong dung co the kb ra cac phuotig phap sau: 
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Cac phifong phdp lam tang do thd'm mfdc d vung gdn gieng bao gom ban min hoac due 
16 trong gieng khoan khi gieng khoan hut nude a trong cac tang chda nude la da cung nut 
ne (nang suit hut nuac trong truang hap nay co the tang tCr 2 den 3 lin); ep gian doan vdi 
ap luc cao, sue rira vach ho bang phuong phap co hoc... khi ting da nut ne bi cac vat lieu 
each nude chet day. Ddi vdi cac da d6 hoa tan thi co the bam cac dung dich axit vao trong 
cac khe nut cua da de mo rong cac khe nut bang hinh thufc hoa tan (hinh X-l). 



Hinh X~l. So do md rong khe nift cua da d gdn ho khoan 
a) Bdn min d ho khoan; h) Hoa tan da hang HCI; 

1. Tram gay no; 2. Lodi dien; 3. Thuoc no; 4. Day ho khoan; 5. Mite nude tJnh; 
6. Tang chi'/a nude; Rj - Bdn kinh hinh edit ddi ddt da hi phd hoai; 

R-, - Bdn kinh hinh edit ddi ddt da chin ehdn dong do no min. 


Tqo ehdn khong d gieng khoan de tang ap 
luc hut nude khien cho luang nude chay vao ho' 
khoan tang len. Gieng khoan chan khong co 
hidu qua nhat khi hut trong t^ng nude co ap 
(hinh X-2). 

Thuc te cho thay ap luc tang them h a , khdng 
vuat qua 8 den 8,5m va phu thuoc rat ldn vao vi 
trf dat nut. Co the tfnh s a bo tri so' h a nhu sau: 



Trong do: S - do sau ha thap mUc nude hay 
muc ap luc; t - khoang each td nut tdi mat nude 
ngam hay mat ap luc. 



Hinh X-2. So do ho khoan ehdn khong 
trong tang dp life 
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Liru Iuong cua gieng se tang len va dirge xac dinh g;An dung theo c6ng thurc: 
Doi vdi nirdc co ap: 

_ 2"knr S + n,) 

Q =----2-2 

ln R - In r 

Doi vdi nirdc ngAm: 

7tk(2H + h a -s;.(s;+h 3 ) 

In R - In r 


(X-9) 


(X-10) 


Trong do: Q - liru iuong cua gieng; m - chieu day tang chira ap luc; H - chibu day tang 
nirdc ngAm; R - ban kfnh anh hudng cua viec hut nurdfc; r - ban kfnh cua gieng; h a - ap lire 
tang them do ket qua chan khong hoa va xac dinh theo (X-8). 

Ngoai cac phircmg phap tren, trong thirc te con nhibu giai phap kl thuat de lam tang tru 
lirong nude, cai thien chat Iuong nude ma khi can ta co the tham khao trong cac sach rieng. 


§6. TIM KIEM VA THAM DO VAT LIEU XAY DUNG THIEN NHIEN 


Viec tim kiem va tham do vat lieu x^y dimg la m'dt trong nhirng nhiem vu co ban cua 
cong tac khao sat dia chat cong trinh, vi kha nang xa>' dung bd't ki loai cong trinh nao, gia 
thanh cua no quan he chat che vdi nguon vat lieu thien nhien. Vide dieu tra vSt lieu thudng 
tien hanh rieng. 

Vat lieu xay dung tot khi dat cac yeu cau vi cha't lirong, tru Iuong, didu kien khai thac 
va van chuyen dd dang, thuan tien. 

Nen clion vat lieu tuong doi giin noi xSy dung, chuyen chd thuhn tien, dd khai thac. Cac 
mo vAt lieu nhm dudi muc nude lu, thudng gay kho khan cho khai thac. Dd'i vdi vAt lidu dhp 
dap, thi c;tn co cac mb d do cao tuong ung vdi cao trinh dgtp dd dd thi cong. Trudng hop thi 
cong bhng phuong phap no min dinh hudng nen chon vat lieu b bo lorn de’ giam bdt khoang 
each di chuyen vAt lieu tdi dap. 

Nen chon vat lieu co cudng do cao, kho hoa tan va kho phong hoa. Thd' nAm tang da do 
ra ngoai sudn doc tao cho viec khai thac da dd dang. Su co mat cac khe nut thudng thuAn 
loi cho khai thac thu cong, nhung lai giam hieu tch n 6 pha da bAng min. Ngoai ra, cAn chu 
y phai boc bo ldp phu tren ldp da khai thac ; nen chon noi co lop phu mong. 

Nude dudi dat thudng la nguyen nhAn gay trd ngai cho khai thac va lam giam chat 
Iuong vat lieu; doi khi vi co nude dudi dat ma vat lieu trd nen khong dung duoc hoac khdng 
khai thac duoc. 

Chat Iuong vAt lieu xay dung theo cac yeu cAu cua tbng loai cong trinh da duoc quy 
mh trong cac tieu chuAn Nha nirdc. Da dung cho dap phai dat yeu cAu: chju tai trong tot 
^chiu duoc ap luc nude va trong Iuong ban than), chong duoc tac dung phong hoa, he so 
hoa m6m < 0,55 -f 0,70, khdng chiu tac dung xam thuc hoa hoc, chiu duoc tai trong ddng 

nhu lire xung kich trong qua trinh do da... Cat dung trong xay dung td't la cat thach anh, 
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ham lupng fenpat, mica nho, kh6ng lln khoang vat set, cac chat huu co... Viec danh gia 
chat lupng xay dung trong nhiPu trubng hop cln thiet phai tien hanh theo cac thi nghiem 
chuyen mon hoac thur nghiem tai cong trinh. 

Tr& lupng vat lieu xay dung dupe danh gia chinh xac qua cac tai lieu khoan dao. Can cu 
vao sir bd tri cac cong trinh tham do, hinh dang mo vat lieu ma ta co phuemg phap tilth tru 
lupng tuemg umg. 

Mure dd nghien cuu toan dien mot mo vat lieu dupe the hien bang cap tru lupng cua no. 
Ngubi ta chia ra cac cap tru lupng A,, A 2 , B, C, va C 2 - Cac cap khac nhau se co muc do 
chinh xac ve chat lupng va tru lupng khac nhau. 

Thuoc cap C la cac mo vat lipu dupe danh gia bang cac mlu rieng biet va trong mot so 
trubng hop bang su so sanh vbi cac mo vat lieu da dupe nghien cuu trubc b cap cao hon, tai 
lieu thuoc cap nay lam co so de tham do khao sat tiep theo. 

Thuoc cap C> la cac mo vat lieu dupe xac dinh theo cac tien de dia chat xuat phat tir 
viec phan tich cau tao dia chat cua vung. Tai lieu ve cap nay dung lam co so de vach kd 
hoach cho quy hoach xay dung va ke hoach tham do dia chat cap cao hon. 

Thuoc cap C, la cac mo vat lieu tuong tu vbi cac mo vat lieu da dupe danh gia b cap cao 
hon (B, A) hoac dupe danh gia tren co so nghidn cuu cac vet 16 thien, tham do dja vat li va 
khoan dao, co lay mot so mlu thi nghiem cac chi tieu co If. Cap Cj thubng tham do vbi ban 
d6 dia hinh ti le 1/50.000. Tai lieu ve cap C, dung lam co so cho viec chon vi tri cong trinh 
va vach ke hoach tham do bubc sau. 


Thuoc cap B la cac vat lieu dupe danh gia chinh xac bang cac cong trinh tham do. Hinh 
dang cua mo vat lieu chua dupe nghien ciiu mot each hoan toan dPy du. Tien hanh phan 
tich mSu thach hoc, thi nghiem cac mSu diPn hinh va cac chi tieu co li. Sai so cua trtr lupng 
khong qua ± 20 -j- 40%. Ban db dia hinh dung vbi ti le 1/5.000 den 1/10.000. Cap B dupe 
dung lam co so cho thiet ke nhiem vu va thiet ke so bo cong trinh; b noi vat lieu phong phu 
co th6 dung cho thiet ke kT thuat va thi cong vbi cac cPng trinh dubi hang muc quy dinh. 


Mb vat lieu dupe xep vao cap A khi da dupe nghidn cuu day du chinh xac cac tinh chat 
vat li kT thuat. Cap A cho phep vP tru lupng sai so khong qua 10 -r 15%. Can lam sang to 
cac tai lieu can thiet cho viec thiet ke khai thac, trong do bao gPm ca diPu kien dia chat 
thuy van cua mb vat lieu. Ban do dia hinh dupe dung vbi ti le 1/1.000 den 1/2.000. Tru 
lupng b cap A 2 dung lam co so cho thiet ke kT thuat va lap tong du toan cho xay dung. Cap 
tru lupng A, dung lam co so cho thiet ke khai thac thubng dupe xac dinh trong qua trinh thi 
cong, ket hop thi nghiem khai quat vbi cac thu nghiem chuyen mon nhu khai thac thu, dim 
nen, gia cong phoi lieu thu... 


Thubng tien hanh tim kiem va tham db vat lieu bang phuong phap do ve dia chat cbng 
trinh. Khi it vet 16, cln bo tri cac ranh dao, ho dao, ho' khoan, nhung so lupng cac cong 
trinh tham db nay can han che. Vi co mot so vat lieu can qua che bien nhu dap vo, 
nghiPn da tao dam, cat... cho nen phai nghien ebu tat ca vat lieu thien nhien co b trong 
khu vuc. 
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Tham do so bo dupe tien hanh trong viing co> t.rien vong vrii ban d6 ti le 1/5.000. 
Khoang each cac ho khoan, ho dao doi vai dat ha t hdri tu 75 den 200m, dat dmh tur 50 den 
200m. vai da tu 100 den 500m. Khoang each do thay d6i tuy dieu kien the nam, hmh dang 
mo. Co tu 5 den 10% cong trinh tham do dong vai t.ro kiem tra va thuomg la cac ho dao, ho 
khoan co during kfnh lorn. 

Tham do chi tiet dupe tien hanh bang ban do t i lip 1/2.000 trong pham vi da tham do 
so bo. Cac cong trinh tham do diroc bo tri da) hem, doi vrii dat khong dmh khoang each 
50 ~ 100m, dat dmh 25 h- 200m, da 50 den 200 + 3D0tm; co tr6n 10 -5- 20% cong trinh tham 

do co dirong kmh lbn. Trong pham vi mo vat lieu diutpc danh gia den cap A khong dupe it 
hon 3 ho khoan sau. Co the bo tri hdm thi nghiem, ti-en hanh khai thac thu. 

C^n danh gia vP chat lupng mot each toan dien: thianh phan khoang vat, thanh phSn hoa 
hoc, cac dac trung vat If, co hoc, tmh tham... Xac dinh dp dm tot nhat va c6ng ddm npn hop 
li cho dat dap. 

Viec nghien cuu chi tiet vat lieu xay dung dang nay da dupe neu ddy du trong giao trinh 
vat lieu xay dung va mot so sach chuyen sau. 
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